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ABSTRACT 
This study investigates the success of a method used to encourage active engagement 
strategies among community and research faculty in a College of Medicine, and examines the 
effects of these strategies on medical student engagement and exam scores. Ten faculty used 
suggestions from the Active Engagement Strategies Website (AESW), which explained four 
strategies that could easily be incorporated into medical education lectures; pause procedure, 
audience response system, think-pair-share, and muddiest point. Findings from observations 
conducted during sessions where an active engagement strategy was implemented and when 
strategies were not implemented, faculty and student surveys, and exam question analysis indicate 
faculty members found active engagement strategies easy to incorporate, student engagement and 
exam score means increased when an active engagement strategy was implemented, and students 
reported perceptions of attaining a higher level of learning, especially when the pause procedure 
was implemented. Discussion and implications address low cost and easy ways to provide faculty 
development in medical education that potentially improves the quality of instruction and 
enhances student outcomes. 
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Chapter 1 
INTRODUCTION AND CONTEXT 
The University of Arizona, College of Medicine – Phoenix (COM-P) is 
continually adapting to local, national, and global needs in developing physicians who 
can apply their education and become leaders in the world of medicine. The COM-P is a 
new medical school and all eyes are focused on how it will perform as it seeks 
accreditation by the Liaison Committee on Medical Education (LCME), an accrediting 
body for educational programs at schools of medicine in the United States and Canada. 
Additionally, because it is not in a community of education with its own medical center, 
the college relies heavily on the local hospitals, clinics, and various medical facilities to 
provide opportunities for students to observe and learn. Reliance on the community also 
includes depending on content experts to teach the medical students. Guest faculty 
members, physicians from the community, and research faculty offer their expertise by 
teaching class sessions on their content specialty. These faculty members provide 
instruction that includes all the basic medical sciences. The challenge facing faculty and 
staff at the COM-P is providing students with active learning as mandated by the LCME.  
The LCME standard, ED-5-A, defines active learning as,  
a type of learning where the student 1) independently, or collaboratively with 
peers, identifies learning objectives and seeks the information necessary to meet 
the objectives and/or 2) independently identifies, prepares, and discusses 
information in a way that contributes to group learning. In active learning, the 
learner has a role in defining his or her own learning outcomes and/or those of his 
or her peers. (University of Arizona, COM-P, 2015, p. 25)   
The faculty and staff at COM-P strive to offer active learning opportunities within the 
curriculum; however, a number of barriers impede systematic implementation.  These 
barriers include community faculty members who are unpaid volunteers, content experts 
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teaching a limited number of sessions each year, and students who infrequently attend 
traditional lecture sessions.  
Situational Context 
In July 2013, the University of Arizona, COM-P admitted its first cohort of 80 
students into the preliminary LCME accredited school. Although the COM-P has been in 
existence for over twenty years, it was under the same accreditation as the University of 
Arizona, College of Medicine–Tucson. With preliminary accreditation, the COM-P was 
positioned to deliver curriculum to better meet the needs of the students at the campus 
located in downtown Phoenix.  
One notable feature of the COM-P structure is the use of community faculty who 
provide classroom instruction as a content expert. They are practicing physicians who 
teach once or twice a year. Community faculty members are not compensated for their 
instruction; however, they are generous with their time and are passionate about sharing 
their knowledge and expertise with future physicians. Additionally, since the content 
primarily consists of the basic medical sciences, a large number of research faculty also 
teach. However, some research faculty teach fewer than ten sessions annually.  
Attendance is not required unless there is a patient panel (guest speakers or 
patients that have experienced a certain disease, etc.) or a compensated guest lecturer. All 
sessions are recorded and students can view the recordings via Panapto, an on-line video 
archival system. Anecdotally, the community faculty members have been dismayed at the 
low number of students who have been in attendance at their sessions. 
At the COM-P, the curriculum is designed as learning blocks. Additionally, there 
are year-long courses that run throughout the curriculum, such as Community Clinical 
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Education, Doctoring, and Capstones. A visual representation of the first year academic 
calendar is provided in Appendix A. During the first and second year blocks, classroom 
sessions are densely packed with information, but most critically, the content the students 
are receiving build the foundation of their medical knowledge. These topics can range 
from reading an EKG to burn victim care to caring for a transgender patient, and the 
topics are very broad in scope.  
As the assistant director of curricular programs, I have direct input into the 
development and implementation of the Capstones I and II courses that fall between each 
curricular block in the first and second year. I also assist in directing the Intersessions 
course for the third- and fourth-year students.  
During the first and second year, the students are required to complete the 
prescribed blocks and courses in a specific order. The medical students have more 
freedom to select the order of their third year, which is called the clerkship year, when 
students learn as part of “doing” and are immersed in hospitals and clinics in the Phoenix 
area. During the fourth year, students are provided even more control over their 
education. They are able to choose electives that are of interest to them or are focused on 
their area of practice. Their education becomes more hands-on as compared to traditional 
pedagogical classroom experiences. During the Intersession courses, occurring once in 
the middle of the third year and twice during the fourth year, the students return to the 
classroom from their clerkships and electives. The goal during Intersessions is to fill in 
the gaps in their knowledge gathered during their third and fourth years.  
The COM-P course and block directors, and their respective teams, are 
responsible for the recruitment and scheduling of faculty members to teach a specific 
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topic in each course or block. The block and course directors provide learning objectives 
and indicate how these objectives relate to the overall educational program objectives. 
Once all items are submitted to the block or course director, the director compiles a 
syllabus that includes overarching block learning objectives with a list of scheduled 
sessions. The block or course director presents the syllabus to the Curriculum Committee, 
who vote to approve, disapprove, or abstain. Once the syllabus is approved, the block and 
course directors then provide it to the students. 
A curricular audit was performed at the COM-P to determine what learning type 
was utilized in the first two years of medical school. The learning types, as listed in 
Figure 1, were drawn from the COM-P’s curriculum management system used in 
academic year 2014-2015. The resulting audit revealed that most faculty used lecture as 
the prominent learning type. This presented a problem especially considering the LCME 
has mandated the use of active learning strategies. 
Figure 1. Learning type by block/course. 
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Personal Context 
When I returned to the classroom as an adult learner over a decade ago, I could 
not imagine the changes that would take place in the relatively near future. Technology 
has quickly advanced how instruction is delivered and how students’ motivation has 
changed. I continually find myself being eager to learn, but sometimes the instruction is 
ineffective. Unfortunately, a large number of instructors I encountered were committed to 
lecturing for 50 minutes and then releasing the class. I learned passive instruction was not 
effective for me. My experience was validated by Chi and Wylie’s (2014) research 
comparing active and interactive modes of instruction and stating these modes of 
instruction are more effective over passive.  
When I applied to the Doctor of Education in Leadership and Innovation program, 
I wrote about my interest in “active learning” and its application in medical education. 
What was of particular interest in the Ed.D. program was the incorporation of an action 
research methodology, “…whereas some research approaches have suggested that 
researchers keep their passions and themselves out of the process, we are suggesting that 
the questions we pursue in action research are often related to our own quandaries and 
passions” (Herr & Anderson, 2014, p. 92). Essentially, my passions have been focused on 
active learning and engagement in the classroom. In developing an idea for an innovation 
for faculty members, my thoughts were: What if we were to provide a small set of active 
learning strategies to faculty members that would aid them in making their sessions more 
engaging? How can such an intervention be accomplished and not be disruptive to these 
faculty members’ busy professional practices and personal lives? 
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As part of the action research process, questions were posed to the leaders at the 
COM-P regarding how faculty were selected to teach in each block, and if they received 
any faculty development on instructional methods. I also attended multiple sessions to 
observe the instructional methods being used. I observed instructors who were 
knowledgeable and were excited to teach; however, the instruction resulted in the 
learners exhibiting passive engagement. That is to say, students typically were asked to 
merely listen to the presentation (teacher-centered approach) and take an assessment at 
the end of the designated exam week. In following up on this matter of using more active 
engagement processes, I met with the Vice Dean of Academic Affairs, Dr. Jacqueline 
Chadwick, who is also the founding dean of the COM-P. I explained the purpose of this 
action research study is to examine the influence of implementing active engagement 
strategies for faculty members who teach on a limited basis. Dr. Chadwick agreed there is 
a need and a mandate by the LCME, but her request was to keep the innovation simple. 
As a final measure in designing the study, a pre-pilot needs assessment was 
emailed to all of the block, course, and theme directors at the COM-P in October 2015. 
The purpose was to gauge their level of interest in having their faculty members 
incorporate active engagement strategies into their blocks, course, or theme material. The 
data showed there was interest from the directors in providing resources to faculty 
members on quick and easy ways to incorporate active engagement strategies.   
Given the directive to keep the innovation simple and to be mindful of the 
physicians’ busy schedule, I developed a website that provided four different active 
engagement strategies that can be implemented quickly. The Active Engagement 
Strategies Website (AESW) provides a bulleted list of how to implement each strategy 
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and also includes evidence-based articles of effectiveness of the respective method (see 
Appendix B). Additionally, there are links to YouTube videos that provide a quick 
tutorial (three minutes or less) about the strategy and how they support active 
engagement methods. Support from the researcher was provided to the faculty members 
in case they had any questions regarding a specific strategy or needed help with 
implementation. 
Purpose Statement and Research Questions 
Three considerations supported the development of this study: (1) a mandate by 
the LCME to incorporate active learning, (2) data indicating lecture as the predominant 
learning type occurring at the COM-P, and (3) a directive by the academic vice dean to 
develop an innovation that can be implemented in a simple but effective way.  The 
purposes of this action research was: (1) to examine if the introduction of the AESW, 
which provides resources for active engagement strategies, would influence instructors to 
implement these strategies and (2) to examine their effects on student engagement and 
improvement during non-clinical classroom sessions.  
The following research questions guided this action research project.  
1. How, and to what extent, will College of Medicine faculty members, who 
teach on a limited basis, change their instructional design to incorporate 
active engagement strategies after accessing AESW?   
2. What is the effect on student engagement and exam scores when College of 
Medicine faculty members, who teach on a limited basis, implement active 
engagement strategies?  
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Chapter 2 
THEORETICAL PERSPECTIVES AND RESEARCH GUIDING THE PROJECT  
 Literature is presented that defines active learning and active engagement, with 
supporting evidence that higher levels of learning among medical students occur when 
active (not passive) instructional methods are used, and recommendations for national 
curriculum design delivery in medical education. The theory of andragogy (Knowles, 
1980, 1984; Knowles, Holton & Swanson, 1998) and Chi and Wylie (2014) recent 
articles on the Interactive, Constructive, Active, and Passive (ICAP) model provided 
theoretical frameworks for this study. The chapter concludes with a discussion of 
evidence-based active engagement strategies and their implications for this study.  
Defining Active Learning and Active Engagement 
A common theme present in the multiple definitions of active learning is that it is 
considered to be learning by doing. Although there are broader, more inclusive 
definitions, active learning is generally defined as “any instructional method that engages 
students in the learning process” (Prince, 2004, p. 1).  This instructional method is 
“learner-centered instead of content-centered,” (Yoder & Hochevar, 2005, p. 91), and 
enables students to “discover, process, and apply knowledge through engagement” 
(Kassens-Noor, 2012, p. 9-10). With active learning, the purpose is to move students 
through a process of passive reception of other people’s knowledge into active recipients 
to develop their own knowledge and then build upon other knowledge (Sarason, 2004).  
Active engagement encompasses active learning as well as other strategies. 
“Engagement is seen to comprise active and collaborative learning, participating in 
challenging academic activities, formative communication with academic staff, 
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involvement in enriching educational experiences, and feeling legitimated and supported 
by university learning communities” (Krause & Coates, 2008, p. 122). More importantly, 
active engagement can be measured through tangible means via observation. 
Why Active Engagement as Compared to Passive Pedagogy? 
 Multiple studies support the benefits of active engagement over passive learning 
in all areas of education (Gier & Kreiner, 2009; Guse & Zobitz, 2011; Chi & Wylie, 
2014). To explore this issue further, Richmond and Hagan (2011) examined whether 
active or direct learning techniques would best promote higher-level thinking in a 
psychology course. They compared problem-based activities and small and large group 
discussions. The instructor served as the facilitator and content expert who was 
responsible for creating richer learning experiences and assisted students to grasp the 
content on multiple levels such as understanding, evaluating, and synthesizing. In 
contrast, when the instructor used direct lecture, students were placed in positions where 
they could do less to contribute to their own learning and became disengaged from the 
content.  
 Although in the context of this research study, community and research faculty 
members have demonstrated themselves to be effective instructors of the basic medical 
sciences, they teach as they were taught using passive pedagogy. Expert knowledge of 
content should not be confused with being an expert at delivering that content.  As stated 
by Graffam (2007), “This simplistic understanding stems from the mistaken belief that, to 
be a good teacher, one only needs an exceptional grasp of the material” (p. 38).  
 However, various authors found traditional lecture very useful in delivering 
content in large classes (Bonwell & Eison, 1991; Cashin & Downey, 1995; Saber & 
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Johnson, 2008; Bligh, 2000). There are times that “teaching by telling” can work 
extremely well. However, teachers still need to pay attention to students’ interpretations 
and provide guidance when necessary (Bransford, Brown & Cocking, 1999). It appears 
that using a standard teaching technique (lecture) combined with active learning is also 
effective (Prince, 2014).  
How is Medical Education Changing? 
The Liaison Committee on Medical Education (LCME) has emphasized the 
requirement to reduce the number of passive lectures and move to a more active learning 
environment (Dietz & Stevenson, 2011, p. 456).  
Changes are needed in the way medical students are trained to be physicians. Rote 
memorization and passive pedagogy are ineffective; medical students need to focus on 
practical and professional skills that allow for maturation of reasoning and the 
development of professional values and compassion (Armendi & Marek, 2013).  
Moreover, Graffam (2007) noted the lack of pedagogical knowledge that medical 
professors exhibited and ways they could very quickly and easily incorporate active 
modes of engagement into their already developed lectures.  Although most instructors 
think they are promoting active learning, statistics show that only 9% of them engage in 
active learning regularly and only 8% can identify active learning practice. He suggested 
that “simple changes in the presentation” such as Pause Procedure, Bulleted Breaks, and 
Connection Questions can help instructors move from passive to active learning in 
lectures (Graffam, 2007, p. 41).  
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Theoretical Frameworks 
 Chi and Wylie’s ICAP framework. Chi & Wylie’s ICAP framework defines 
cognitive engagement activities based on students’ behaviors and engagement, which can 
be categorized into one of four modes:  interactive, constructive, active, and passive (Chi 
& Wylie, 2014; Menekse, Stump, Krause, & Chi, 2013). Students can be engaged in any 
of the ICAP modes of learning depending on their behavior when they are involved, such 
as a student can be listening to a lecture without taking notes; she would passively be 
receiving the information. However, for an interactive mode experience, that same 
student could be listening to a lecture, taking notes, and engaging in a conversation with 
other students and the instructor. To further illustrate, Table 1 provides examples of 
activities within the ICAP framework.  
Table 1 
 
Examples of Learning Activities by Mode of Engagement 
 
PASSIVE 
Receiving 
ACTIVE 
Manipulating 
CONSTRUCTIVE 
Generating 
INTERACTIVE 
Dialoguing 
LISTENING 
to a Lecture 
Listening without 
doing anything 
else but oriented 
toward instruction 
Repeating or 
rehearsing; Copying 
solution steps; 
Taking verbatim 
notes 
Reflecting out-
loud; Drawing 
concept maps; 
Asking questions 
Defending and 
arguing a position 
in dyads or small 
group 
READING  
a Text 
Reading entire text 
passages 
silently/aloud 
without doing 
anything else 
Underlining or 
highlighting; 
Summarizing by 
copy-and-delete 
Self-explaining; 
Integrating across 
texts; Taking notes 
in one’s own words 
Asking and 
answering 
comprehension 
questions with a 
partner 
OBSERVING 
a Video 
Watching the 
video without 
doing anything 
else 
Manipulating the 
tape by pausing, 
playing, fast-
forward, rewind 
Explaining 
concepts in the 
video; Comparing 
and contrasting to 
prior knowledge or 
other materials 
Debating with a 
peer about the 
justifications; 
Discussing 
similarities & 
differences 
Source: Chi & Wylie (2014), p. 221 
12 
Chi and Wylie (2014) suggest higher order engagement results in more effective 
learning.  Activities designed as active involved hands-on manipulation of materials, 
constructive activities required generation of new ideas beyond what was presently being 
introduced, and interactive activities necessitated generation of ideas that built on 
previous or new knowledge. The ICAP hypothesis, as illustrated in Figure 2, theorizes 
that interactive learning is greater than constructive learning, and constructive learning is 
greater than active learning. Passive learning is the least effective. 
 
Figure 2. ICAP hypothesis. 
Theory of andragogy framework.  These different modes of engagement, as 
presented by Chi and Wylie (2014), integrate with the adult learning theory of andragogy. 
In pedagogy, the concern is with transmitting the content, while in andragogy, the 
concern is with facilitating the acquisition of the content. The theory of andragogy, as 
developed by Malcolm Knowles (Knowles, 1980, 1984; Knowles et al., 1998), 
differentiates the needs of adult learners versus the needs of juveniles. Knowles uses the 
term andragogy to describe the “art and science of helping adults learn” (Daily & Landis, 
2014, p. 2066).  
The six basic assumptions about adult learning have been characterized as:  
 adults have demonstrated psychological needs to be self-directing;  
 adults bring an expansive reservoir of experience that can and should be 
tapped in the learning situation; 
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 adults’ readiness to learn is influenced by a need to solve real-life problems 
often related to adult development tasks;  
 adults are performance-centered in their orientation to learning–wanting to 
make immediate application of knowledge;  
 adult motivations are internal versus external;  
 adults need to know why they are learning something.  
ICAP and andragogy relate closely because adults learn and process knowledge very 
differently than K-12 students. The assumptions of adult learning enhance the need for 
incorporating different modes of engagement.  
Active engagement strategies: The evidence base. Many forms of active 
engagement strategies have been utilized to facilitate learning. Active engagement 
strategies can be very simple (pause procedure) and some very elaborate (flipped 
classroom). For this innovation, four active engagement strategies were introduced via 
the Active Engagement Strategies website (AESW). The strategies included audience 
response systems (ARS), think-pair-share (TPS), pause procedure, and the muddiest 
point. These strategies were chosen because they could easily be incorporated into 
existing PowerPoint lecture materials. The instructional design would not need to be 
adjusted significantly by the faculty members. Given this approach for the study, the 
innovation is a hybrid of keeping original lecture materials but also enhancing the 
instructional design by incorporating active engagement strategies. The four active 
engagement strategies are reviewed below.   
Audience response system (ARS).  An audience response is used to create an 
exchange of communication between the presenter and his/her audience. An ARS enables 
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that connection by the use of presentation software, phones, “clickers,” or web-based 
systems (University of Illinois, 2017.). The COM-P uses a web-based audience response 
system called Poll Everywhere that was used in this innovation. Students can access the 
system via a laptop or a smart phone. Responses can also be recorded via a text message. 
This strategy can be used in multiple ways. An instructor can embed case-based or 
thought questions into an already established PowerPoint slide. Additionally, a link to the 
system can be provided at the beginning of the session so students can freely ask 
anonymous questions whenever they are unclear about the content. 
Guse and Zobitz (2011) analyzed the effectiveness of using an audience response 
system. Although there were some technical issues with a Wi-Fi connection, using an 
ARS was more effective than waiting for students to raise their hands. In another study of 
instruction at medical schools, Gooi, Gousseau, Nelko, and Janzen (2014) discussed their 
examination of incorporating a web-based ARS into the classroom. Their research 
subjects included 110 medical students using clickers and then switching to a web-based 
platform called Tophat. Results of the study showed that 96% of students felt the web-
based platform had a positive influence on the educational effectiveness for learning in 
the classroom. Interestingly, 88% of the students said the web-based ARS helped them 
pay attention in class and 92% felt it constituted beneficial use of class time. Moreover, 
the educator who used the ARS found the classroom experience to be more engaging.  
Think-pair-share (TPS).  Think-pair-share is a collaborative learning strategy 
where students work in small groups to discuss a problem or develop a solution to a 
question and to also share ideas with other students. TPS can be implemented very 
quickly. In this strategy, the recommended number of TPS breaks for a 50-minute session 
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is two. The minimal breaks allow faculty to ensure they are delivering the required 
content but also allows the students time to collect their thoughts and work with their 
peers. Additional advantages of using TPS include the engagement of all students in the 
classroom (particularly the opportunity for quieter students who might have difficulty 
sharing in a larger group), prompt feedback for the instructor (e.g., the revelation of 
student misconceptions), and encouragement and support for higher levels of thinking of 
the students (Brown University, n.d.).  
Kaddoura (2013) found that utilizing think-pair-share contributed to improvement 
in the areas of critical thinking, problem solving, and other knowledge-acquiring skills. 
When utilizing TPS, students were engaged and put thoughtful consideration into their 
answers prior to discussing them with a peer. The ultimate goal for the students is to 
think about their learning, to ask questions for understanding, and to get students to apply 
new knowledge. “Think-Pair-Share is a low-risk strategy to get many students actively 
involved in the thinking process related to their learning” (Kaddoura, 2013, p. 18). 
Pause procedure.  The pause procedure, attributed to Rowe (1980), is an 
effective strategy for enhancing student understanding and recall of information 
presented through lecture. The strategy involves the instructor pausing for a two-minute 
period at least two to three times during the session. The strategy is based on ideas that 
(a) mental lapse results when information, gained through lecture, enters student short- 
term memory at a rate exceeding the student’s ability to efficiently organize and then 
store information in long-term memory, and (b) pausing permits students to clarify and 
assimilate the information, thus overcoming these lapses at least in part (Rowe, 1983). 
Additionally, the use of pause procedure can be effective because it allows students to 
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keep up with their note taking which decreases their frustration. Students’ motivation will 
also increase because they are keeping up with other students, and the instructor can 
make any adjustments to his notes or ask clarifying questions if subject matter is 
confusing (Gore, 2010).   
Just as with TPS, the pause procedure can be implemented very quickly. The 
recommended number of pauses for a 50-minute session, as listed on the AESW, is three.  
The muddiest point.  This strategy is utilized for students to provide the 
instructor a “muddiest point” or most confusing concept(s) during the session. The 
muddiest points can be provided to the instructor via an open stream using Poll 
Everywhere or simply can be written down and verbalized during the session. Also, the 
instructor could create an on-line poll (using Poll Everywhere) that lists the learning 
objectives. The students could select if any of the content related to the learning 
objectives was unclear. The instructor would then take time at the middle or end (or both) 
of the lecture to inquire for muddiest points. In this strategy, the instructor receives 
prompt feedback on what is confusing in the lecture and can make clarifications to the 
content. This strategy is especially valuable for faculty who repeat the same content on a 
reoccurring basis. By having data which indicates areas that are confusing, the instructor 
can make edits and, in the future, present the material in a more understandable format. 
 In King’s (2011) study, the muddiest point topics were provided by the instructor 
and were facilitated by the use of clickers (one of the types of ARS). Even though the 
students responded anonymously, their response rate was above 75%. Additionally, the 
responses on the muddiest point were conceptual in nature but also included responses 
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that were quantitative, meaning that the instructor could quantify areas that were 
confusing or “muddy” in the content by how the students responded. 
 In the book, How People Learn, the authors present major principles for more 
effective teaching, which are to elicit students’ prior knowledge, engage students to 
promote conceptual change and build deep knowledge in a conceptual framework, and 
encourage metacognition to build habits of expert learners so students define their own 
learning goals and monitor their progress (Bransford et al., 1999). The muddiest point 
engagement strategy supports all of these principles. 
Implications for the Project 
 The perspectives of the ICAP theory of student engagement, the adult learning 
theory, andragogy, and related research suggest several implications that informed the 
project.  First, it is important to adopt “learning as doing” engagement modes at the 
COM-P. Not only is active engagement a recommended enhancement to curriculum 
delivery, it is mandated by the LCME accrediting body. Secondly, the evidence-based 
strategies must be easily incorporated into already existing lectures being delivered by 
community and research faculty members. Finally, knowing that the medical students, as 
adult learners, are primed for more enhanced learning opportunities, different strategies 
and engagement modes must be implemented in various and creative ways. 
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Chapter 3 
METHOD  
 This study addresses the implementation of active engagement strategies in a 
college of medicine. The research design, timeframes for the phases of the study, 
procedures, setting and participants, and data instruments are outlined. An explanation of 
the data collection and finally, data analysis are also provided. 
Innovation  
The research activity focused on the AESW, which provided instruction on how 
to implement active engagement strategies during 50-minute, non-mandatory lecture-
based sessions being introduced to community and research faculty members who teach 
in the MBLD block. The AESW, shown in Appendix B, provides a set of four strategies, 
think-pair-share (TPS), pause procedure, muddiest point, and audience response system, 
along with implementation instructions. Evidence-based literature for each strategy and 
YouTube links were provided for additional resources. The AESW also provided 
instructions for the participants to contact the researcher if there were any questions or if 
they required assistance with the strategies. 
Research Design 
 A concurrent Quan + Qual mixed method action research (MMAR) design was 
used to conduct the study.  Action research is defined as an “inquiry that is done by or 
with insiders to an organization or community, but never to or on them” (Herr & 
Anderson, 2014, p. 3). Both quantitative and qualitative data were gathered to help 
answer the research questions.  Specifically, quantitative data included survey data, 
observation data, and comparison of exam questions.  Qualitative data for the study 
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included interpretation from surveys (open-ended questions), observations, and field 
notes. The mixed method design provided the opportunity to triangulate the data from 
these sources in order to obtain a deeper understanding of the concerns and challenges 
faced by community and research faculty members and to determine if, by incorporating 
active engagement strategies in sessions, the students would be more engaged and 
improve their assessment performance.    
Timeframe 
 This study had four segments: Pilot, Phase 1, Phase 2, and an end-of-study 
examination of overall effectiveness.  
Setting and Participants 
The full study took place at the University of Arizona, College of Medicine–
Phoenix during the first preclerkship block of medical school, referred to as Molecular 
Basis of Life and Disease (MBLD). Preclerkship is the term used to describe sessions that 
occur prior to clerkship in the third academic year. The MBLD is multi-disciplinary and 
contents included the basic medical sciences which is the foundation to the medical 
education curriculum. 
The community faculty member participants are volunteer instructors who are not 
compensated for providing instruction. Most of the clinical faculty members are 
practicing physicians who lecture once or twice a year on their area of expertise. The 
research faculty members are paid employees at the COM-P but teach less than ten 
sessions annually. There were 33 faculty members that participated during the MBLD 
block with an average of 15 sessions and approximately 26 curricular hours per week. 
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The MBLD block director is responsible for developing the curriculum in this 
block; he is also a research faculty member who teaches less than ten sessions annually. 
  The medical students are those enrolled in the first curricular block of their first 
year (preclerkship) of medical training.  
During the pilot phase, participants were two faculty members who taught in the 
Neurological Sciences block and the block director. In Phase 1, the participants were ten 
community and research faculty members (who teach less than ten sessions annually) and 
the first year medical students. The MBLD block director was a participant in Phase 1 
and 2.  
Pilot Phase 
 Timeframe. The pilot phase occurred in late December 2015 through early 
January 2016 and targeted community and research faculty members teaching in the 
Neurological Sciences (NLS) first year block. The purpose of the pilot was to gauge the 
interest of faculty members in incorporating active engagement strategies and to assist the 
researcher to develop best processes for the full study. 
Procedure. The pilot phase introduced the AESW to selected community faculty 
members in the Neurological Sciences block who have provided the same lectures for a 
few years using traditional teaching methods. Faculty members were instructed to choose 
a strategy from the AESW. Once chosen, the faculty member communicated the date of 
the session to the researcher, who was present during the session to ensure the strategy 
was implemented in its intended fashion and to determine its effectiveness by observing 
student and instructor engagement. During this phase, the researcher provided little 
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direction during the session so the ease of the implementation could be gauged. Once the 
session was completed, the researcher emailed a link to the faculty participants. 
Recruitment. The NLS block director selected 14 faculty members to include in 
the pilot study based on their willingness to incorporate active engagement strategies into 
already established lectures. The NLS block director invited the faculty to participate in 
the pilot study by sending two rounds of email (12/21/2015 and 1/5/2016), as illustrated 
in Appendix C.  The researcher followed-up with an email encouraging them to 
incorporate an active engagement strategy.  
 Of the 14 targeted NLS faculty members, only two agreed to participate in the 
study. This may have been due to the NLS block director being on medical leave and 
ceasing communication with the faculty. The researcher followed-up with these two 
targeted faculty prior to the session to determine if they required assistance. Once the 
faculty member implemented a strategy and concluded the session, a link to the faculty 
survey was emailed to them.   
Instrument. The faculty members (n = 2) completed a pilot faculty survey in 
order to gauge their perception of the ease of the AESW and support received from the 
NLS block director and researcher. The pilot faculty survey included items relating to 
demographics, ease of implementing a strategy, and perceived engagement of students 
and their own engagement during the session. Their demographics indicated one worked 
at the COM-P for one to three years and the other has worked at the COM-P for seven or 
more years. One respondent identified as a non-clinical faculty member and the other as a 
clinician, practicing neurologist. Both faculty members indicated they were highly 
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interested in improving as an educator and also rated their effectiveness as an instructor 
as highly effective.  
Phase 1 
 Timeframe. Phase 1 took place from mid-June and concluded in mid-October 
2016.  
 Procedure. Phase 1 consisted of introducing the community and research faculty 
members to the Active Engagement Strategies Website (AESW) and offering 
encouragement (from the MBLD block director) and support (from the researcher) to 
implement at least one of the active engagement strategies. The researcher and the 
MBLD block director observed participating faculty members and students in 10 sessions 
where active engagement strategies were implemented and in five sessions where no 
planned active engagement strategies were implemented, for a total of 15 sessions led by 
15 separate faculty members. The researcher surveyed those faculty members (who 
incorporated a strategy) for ease of use of the AESW and their perception of student 
engagement. Students attending the sessions where active engagement strategies were 
implemented were also surveyed to determine their perceived engagement, value of the 
experience, and improvement. 
Recruitment of faculty members and identification of sessions.  The MBLD 
block director sent out three rounds of emails to all 33 faculty members who were 
scheduled to teach. The emails included a confirmation of when they would be teaching, 
request for materials, and encouragement to participate in the study. The first email was 
sent June 23-25 2016, the second email was sent July 5-6, 2016, and the last was sent 
July 25-26, 2016. The email the MBLD block director sent is illustrated in Appendix C. 
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Attached to the email was a document from the researcher explaining the study in further 
detail (Appendix C). Additionally, the researcher followed-up with an email encouraging 
the faculty members to incorporate an active engagement strategy into their session 
(Appendix C).   
Role of the faculty participants. Ten faculty members agreed to participate in 
the study and incorporate an active engagement strategy (approximately 33% of MBLD 
faculty members). Of these 10, five were clinical faculty or clinicians, four were research 
faculty members, and one was classified as “other.” Individually, they taught an average 
of 10 sessions or less annually. Their teaching experience is shown in Table 2. 
Table 2 
Experience Level of Participants 
Years of Experience 
Teaching at COM-P 
Number of Participants 
0-2 1 
3-5 4 
6 or more 5 
 
Once the members agreed to participate, the researcher inquired about the strategy 
they planned to implement, asked if they had any questions or required assistance with 
the AESW or implementation, and scheduled the session for observation.  
Role of the MLBD block director. Prior to the start of the MBLD block, the 
director emailed all faculty members to request materials for their sessions and to 
encourage them to participate in the study by selecting an active engagement strategy. 
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The MBLD director assisted in validating the observation protocol prior to its 
implementation. As part of his regularly assigned duties, the MBLD director attended 
every session during the 9-week block. During two of the sessions, the MBLD block 
director observed the students and faculty while taking field notes using the observation 
protocol (Appendix D). The MBLD block director knew which faculty members were 
implementing an active engagement strategy since it was discussed prior to the session. 
Finally, to ensure the students were aware, the student consent was emailed to the 
students by the MBLD block director. 
Role of the researcher.  The researcher observed eight of the 10 sessions where 
an active engagement strategy was implemented and five sessions where an active 
engagement strategy was not implemented. Once each session concluded, the researcher 
sent an email thanking the faculty members for their participation and provided the link 
to the faculty survey (Appendix E). Additionally, the researcher asked the students to 
complete the student survey after each session regardless if an active engagement strategy 
was implemented. Paper copies of the student survey were distributed in the effort to 
increase the response rate (Appendix F) and to ensure that different students were 
completing a survey. 
Three faculty members met with the researcher to learn how to use the audience 
response system, Poll Everywhere. The average time spent with each faculty member was 
35 minutes. 
Inter-rater agreement.  To ensure inter-rater agreement, the researcher and the 
MBLD block director and researcher attended two sessions together prior to the start of 
the study to test the observation protocol (Appendix D). After both sessions, the 
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researcher and MBLD block director discussed the observation protocol and any 
discrepancies in how it was scored. Observations and comparison of data from the 
protocols resulted in both observers agreeing on 100% of the items.  
 Instruments. Figure 3 provided details on the instruments, the timeline of 
collection, what is being measured and how it relates to the research questions, the type 
of data, and the expected outcomes.  
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 Instrument Timeline Measuring/Ties to RQ number Expected Outcomes 
Q
u
an
ti
ta
ti
v
e 
Google 
Analytics 
 
Pilot 
Phase 
Through 
End of 
Study 
Traffic of AESW and interest 
in active engagement 
strategies – RQ1 
Repeat visitors and amount time on 
AESW better than average when 
compared to technology standards 
(Haile, 2014) 
Q
u
an
ti
ta
ti
v
e 
an
d
 
Q
u
al
it
at
iv
e 
(o
p
en
-
en
d
ed
 q
u
es
ti
o
n
s)
 
Faculty 
Survey 
Pilot and 
Phase 1 
Ease of AESW use and 
support of implementation 
strategy (from researcher) 
Ease of implementation 
strategy and perceived 
engagement of students – 
RQ1 
 
AESW is easy to use and 
implementation of strategy was 
seamless. Faculty report students are 
more engaged during session 
Q
u
al
it
at
iv
e 
 
Observation 
 
Phase 1 
Perceived engagement of 
students under two conditions; 
when strategies are 
implemented and when they 
are not. 
 
Observed implementation of 
active engagement strategy by 
faculty member - RQ1, 2 
 
Observe areas of the room 
where students more engaged 
during both conditions - RQ2 
Students are more engaged when 
strategy is implemented 
 
 
 
Faculty are more engaged with 
students when strategy is implemented 
 
 
 
Researcher and MBLD block director 
report that student engagement may be 
affected by where they sit in session 
Q
u
al
it
at
iv
e 
Field Notes Phase 1 
Researcher and MBLD block 
director collect occurrences in 
sessions – RQ1, 2 
Research and MBLD block director 
report occurrences in sessions not 
captured with Observation protocol 
and a theme emerges 
Q
u
an
ti
ta
ti
v
e 
an
d
 Q
u
al
it
at
iv
e 
(o
p
en
-e
n
d
ed
 q
u
es
ti
o
n
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Student 
Survey 
 
Phase 1 
Student perception of active 
engagement effectiveness 
when strategy is implemented, 
ex: TPS – RQ1 
 
Student perception of value 
towards understanding content 
and materials – RQ2 
Most student report engagement is 
increased when strategy is 
implemented and can select visual 
representation of increased 
engagement 
 
 
Student reports improvement when 
active engagement strategy is 
implemented 
 
Q
u
an
ti
ta
ti
v
e 
Exam 
questions 
 
Phase 2 
Effect of implementation of 
active engagement strategies 
on exam scores – RQ2 
Improvement in exam scores when 
active engagement strategies are 
implemented 
Figure 3.  Data collection inventory 
 
 Google Analytics. Google Analytics (Bell, n.d.) is a tool to analyze the activities 
of AESW visitors.  It provides detailed reports on visits to a site, when the visits 
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occurred, and from which geographic location they visited.  In this study, AESW traffic 
was analyzed to gauge visitor frequency, return visitor frequency, and time spent on the 
site. 
 Faculty survey. The pilot faculty survey tool, with minor edits, served as the basis 
for the faculty survey, which was created in the Qualtrics platform and administered to 
participating NLS and MBLD blocks’ community and research faculty.  Its purpose was 
to gauge participants’ perception of the ease of the AESW, support received from the 
researcher, and perceived engagement of students. Participants responded using a 5-point 
Likert scale with open ended comment boxes. All items exceeded an internal consistency 
of at least .70, as measured using Cronbach’s alpha coefficient. The faculty survey is 
provided in Appendix E.  
 Observation. An observation protocol, as shown in Appendix D, was designed to 
observe the type of student engagement during a 50-minute session as well as the faculty 
implementation of an active engagement strategy, if it occurred. The observation protocol 
was scored every five minutes using these measures: 1 – no engagement between 
students and faculty; 2 –some interaction between students and faculty; 3 – active 
engagement strategy implemented and/or strong interaction between students and faculty.  
Field notes. The observation protocol has space for writing field notes that are 
located at the end of each five-minute interval and at the conclusion of the session.  
Student survey. The student survey was used to collect feedback on perceived 
value when faculty implement active engagement strategies. Survey items on the 
constructs of engagement and perceived higher level of learning exceeded an internal 
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consistency of at least .70, as measured using Cronbach’s alpha coefficient. The student 
survey is provided in Appendix F. 
 Items in the survey also included an arts-based approach to data collection 
(Leavy, 2015). Students selected their own level of engagement by the use of stock 
photographs which displayed students in varying degrees of engagement. Participants 
responded using a 5-point Likert scale, with open-ended comment boxes.   
The student survey was administered after each of the 10 sessions where an active 
engagement strategy was implemented and after five sessions where an active 
engagement strategy was not implemented. The selection of sessions attended by the 
researcher was based on availability. The total number of student surveys received was 
94. Of those surveys, 74 were from sessions in which an active engagement strategy was 
implemented, with 13 responses for TPS, 22 responses for muddiest point, 27 responses 
for pause procedure, and 30 for ARS. Twenty (20) responses were from sessions where 
an active engagement strategy was not implemented. 
Phase 2 
 Timeframe. Phase 2 began in late September 2016 (once all exams were 
administered) and concluded in late October 2016.  
 Exams. During the nine-week MBLD block, four exams were administered. Each 
exam covers content from the previous two weeks (approximately) of sessions. Exam 
questions were prepared in the United States Medical License Examination (USMLE) 
style, with a stem and at least four answers from which to select. Exam questions that 
have remained relatively unchanged during each of the two conditions (when strategies 
were implemented and when they were not) were selected from the 15 sessions that were 
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observed. Student responses on exam questions were compared cross cohort and within 
cohort. First, student responses on exam questions from previous cohorts (classes of 2017 
– 2018) were compared to responses on exam questions from students in the class of 
2020 cohort for those sessions where active engagement strategies were implemented. 
Second, student responses on exam questions within the cohort (class of 2020) were 
compared to sessions where active engagement strategies were implemented and to 
questions from topics where active engagement sessions were not implemented. 
Additionally, the exam items were analyzed by the active engagement strategies that 
were used.   
End of Study 
 Timeframe. The study concluded in late October 2016 with an examination of 
overall effectiveness of the project. The researcher closed the study with a triangulation 
of all data sets. 
Data Analysis 
Data were analyzed throughout the study, as illustrated in the timeline in Table 3. 
The table provides the timeline (phase of study) and the data being analyzed. The data 
being analyzed was collected using multiple tools and analysis methods. 
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Table 3 
Data Analysis Timeline 
Phase of Study Data Analyzed 
During Pilot 
 
Pilot Faculty Survey 
 
During Phase 1 
 
 
Observation  
Field Notes 
Faculty Survey  
Student survey  
Google Analytics 
During Phase 2 Exam questions  
End of Study Triangulation of data 
 Quantitative data analysis process.  
 Surveys. Likert responses for the faculty survey were totaled and descriptive 
measures calculated (mean, median, and standard deviation). Likert responses for the 
student survey were similarly analyzed. Because the data set yielded a sample size over 
10, inferential statistics were used.  
 Exam question data: Cross cohort comparison.  Exam question items from the 
cohort classes of 2017, 2018, and 2020 were selected for analysis based on the following 
conditions: (1) the item remained relatively unchanged during this period, (2) the item 
related to sessions when active engagement strategies were implemented and when they 
were not, and (3) the item related to sessions that were observed by the researcher. There 
were a total of 44 exam questions analyzed (see Appendix I), however some questions 
were not available in all three cohorts. The exam question items from the cohort of 2019 
did not meet the criteria so were not included in the study. The number of questions 
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analyzed for ARS was nine (9), combo was two (2), muddiest point was one (1), pause 
procedure was five (5) and for no strategy there were six (6) questions.  Responses to 
these question from MBLD block sessions during 2016-2017 (class of 2020), which were 
related to sessions where the faculty member incorporated an active engagement strategy 
from the AESW, were compared to responses that were related to sessions delivered in 
the past few academic years (classes of 2017 and 2018) without the implementation of an 
active engagement strategy. The purpose was to determine if the treatment in the 2016-
2017 sessions resulted in any change in the students’ exam scores.  A t-test was used to 
assess whether the mean and the standard error of the mean of the exam scores for both 
groups were numerical and statistically different.  
 A test of proportions (z-test) was also used to compare the raw percentages 
(difficulty score) on the exam question items between each cohort. An exam item 
analysis was conducted using the difficulty score, discriminatory index, and point biserial 
coefficients. The discriminatory index determines effectiveness as low, medium, or high. 
The scores are classified as 0.09 and below: unacceptable; 0.10 – 0.29: fair; 0.30 – 0.39: 
good; and 0.40 and above: excellent. The point biserial coefficients ranges from plus and 
minus one. The scale reflects the ranges of the scores as: <0.09 or negative: poor; 0.09 – 
0.19: fair; 0.20 – 0.29: Good; and > 0.30: excellent. 
  Exam question items were analyzed by instructional method. The mean 
difference (beta-coefficients) in difficulty score was assessed between the 2017/2018 
cohort and the 2020 cohort. The beta-coefficient at 95% confidence intervals was 
ascertained using univariate analysis via linear regression. The purpose was to determine 
if the instructional method used resulted in any change in exam item performance. 
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Finally, a Cohen’s d effect size analysis was performed for each strategy between cohorts 
2017/2018 and cohort 2020 using their means and standard deviations. 
 Exam question responses: Within cohort comparison.  Exam questions that 
remained relatively unchanged during each of the two conditions – when active 
engagement strategies were implemented (15 items) and when they were not (9 items) – 
selected and student responses were compared. Exam questions responses from sessions 
where an active engagement strategy was implemented were compared to sessions where 
no active engagement strategies were used. The purpose was to determine if the active 
engagement strategy implementation resulted in a change in the students’ exam scores. A 
t-test was used to assess whether the mean and the standard error of the mean of the exam 
scores for both groups were numerical and statistically different.  Additionally, a Cohen’s 
d effect size study was performed since both groups had a similar standard deviation and 
were of similar size. 
 Google Analytics. A review of the number of unique hits, return hits, date of hits, 
and time length spent on the AESW were analyzed and reported as a summary. 
 Summary analysis.   A narrative explanation of the quantitative data findings was 
developed. 
 Qualitative data analysis processes.  Qualitative data (as listed in Figure 3) were 
analyzed using Saldana’s (2012) descriptive coding method. The researcher initially 
coded the data into categories and subcategories. Data sets from categories and 
subcategories were compared for commonalities.  Subsequently, the researcher looked for 
trends and patterns, and then analyzed emerging themes.  Finally, a narrative explanation 
of the qualitative data findings was developed. 
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 Validating the study by triangulating data.  The steps for triangulating the data 
in a concurrent Quan + Qual Mixed Methods Action Research (MMAR) study include 
concurrent collection of both quantitative and qualitative data, mixed methods data 
analysis to compare quantitative and qualitative results, a second analysis on combined 
data, and interpretation of the results to find common themes related to the research 
questions (Ivankova, 2015). Data from three sources were triangulated, as illustrated in 
Figure 4, to understand the concerns and challenges faced by community and research 
faculty members and to determine if incorporating active engagement strategies resulted 
in improved student engagement and improvement on the students’ assessment 
performance.  The data sources from students (student survey, observations, field notes, 
and exam questions) and faculty (faculty survey, observation, field notes, and Google 
analytics) were examined in the following manner:  
1. Collected both quantitative (survey, exam questions, observations, and Google 
analytics) and qualitative data (faculty and student surveys, with open-ended 
questions, observations, and field notes) concurrently; data were analyzed for 
themes and researcher confirmed and reconfirmed results.  
2. Combined mixed methods data (quantitative and qualitative) for comparison 
and analysis.  
3. Conducted a second analysis on combined data, searching for themes and 
patterns.  
4. Interpreted the results to reconfirm common themes and patterns from each 
data source and confirmed and reconfirmed the research questions’ 
conclusions.  
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Figure 4.  Triangulation of data. 
 
Expected Outcomes 
The expected outcomes for faculty members included: 
1. Interest in implementing active engagement strategies increases by use of the 
AESW. 
2. The AESW is a useful and effective tool which enable faculty to implement 
active engagement strategies and will incorporate into their instructional 
design.  
The expected outcomes for students included: 
1. Student engagement increases when faculty implement active engagement 
strategies. 
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2. Students will understand the value of faculty members incorporating active 
engagement strategies in medical education.  
3. Students’ exam scores will improve. The expected outcome will be that as 
student engagement increases so do the exam scores. Additionally, if there is 
not a change in students’ engagement, their exam scores should not change. 
Figure 5 depicts the expected outcomes for exam scores.   
As with any study, the outcomes may not be realized; however, the expectation would be 
that there will not be a decline in student exam scores.  
Figure 5.  Expected outcomes.  
 
Chapter Summary 
A mixed method action research design was used to study the effects of active 
engagement strategies in the University of Arizona, College of Medicine – Phoenix, NLS 
and MBLD blocks. The pilot stage began in December 2015 and concluded in early 
January 2016. The full study began in June 2016 with final data analysis being completed 
in late October 2016.  Data collection using multiple tools and data analysis were 
conducted in phases, culminating with validation of the study by triangulating the data 
and a description of the expected outcomes.   
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Chapter 4  
RESULTS  
This chapter outlines the results for the four segments of the study: Pilot, Phase 1, 
Phase 2, and an end-of-study examination of overall effectiveness. The chapter concludes 
with the triangulation of all data sets. 
Pilot Phase Data   
 During the pilot phase, two faculty members implemented an active engagement 
strategy; one faculty member implemented the pause procedure and the other 
implemented the use of Poll Everywhere, an audience response system. Both faculty 
members indicated their level of comfort using new technology was “somewhat 
comfortable.” 
 When inquiries were made to gauge the method of recruitment and support during 
the pilot study the faculty members differed in their responses. One stated the initial 
email was easy to understand, and the other indicated it was not. When questioned about 
the AESW, both faculty members agreed it was somewhat easy to use; however, one 
faculty member indicated the evidence-based information was helpful, and the other 
faculty member did not. Both faculty members indicated they had access to the researcher 
for help, but one faculty member did not feel supported by the NLS block director, 
possibly due to her being on medical leave. 
 When inquiries were made regarding incorporating an active engagement method, 
one faculty member responded that it was somewhat easy, and the other that it was 
somewhat difficult. Additionally, one faculty member indicated that both he and the 
students were more engaged; however, the other faculty member did not. Finally, the 
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comment received regarding improving the innovation was, “I may need to spend some 
additional time optimizing Poll Everywhere slides.”  
 After analyzing the pilot survey data, modifications were made to the AESW to 
improve the quality of evidence-based materials provided for the active engagement 
strategies and to add YouTube links which provided instructions on how to implement 
the strategies in generic settings. Additionally, further encouragement from the MBLD 
block director and support from the researcher was vital to increased participation from 
faculty members. 
Phase 1 Data 
 Faculty survey. All 10 faculty members who incorporated an active engagement 
strategy completed the faculty survey. Their responses indicated that three incorporated 
the pause procedure, two incorporated the audience response system, and two 
incorporated the muddiest point. Three incorporated a combination of two strategies, one 
combined think-pair-share (TPS) and muddiest point, the second combined the pause 
procedure and audience response system (ARS), and the third combined ARS and 
muddiest point.  
 Faculty survey: Quantitative analysis. 
 Technology. When inquiring about incorporating technology into their lectures, 
four of the faculty members were neutral in interest, four agreed their interest was high, 
and two strongly agreed their interest was high. When inquiring whether their comfort 
level using technology was strong, two disagreed, four were neutral, three agreed, and 
one strongly agreed. 
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 Student engagement. When inquiring if students were highly engaged during their 
last lecture delivered (prior to participating in the study), one faculty strongly agreed, 
seven agreed, one was neutral, and one somewhat disagreed. Comparison of responses 
after the session incorporating a strategy indicated the faculty perceived a small 
improvement in student engagement. The number of faculty responding with agreed and 
strongly agreed remained the same (one strongly agreed, seven agreed). There was some 
improvement in the neutral (two, an increase of one), and somewhat disagree (a decrease 
from one to 0) categories.  These comparisons are provided in Figure 6. 
 
 
Figure 6. Faculty percentage of engagement perception of students. 
 
 Recruitment and AESW. When faculty members were surveyed on the 
effectiveness of the initial email explaining the purpose of the AESW, five strongly 
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agreed, four agreed, and one were neutral that the email was effective. Additionally, eight 
either strongly agreed or agreed the AESW was easy to use. One faculty member 
somewhat disagreed and one response was N/A. There were improvements made to the 
evidence-based information from the pilot; six of the faculty members either strongly 
agreed (2)) or agreed (4) the evidence-based information was helpful in determining an 
active engagement strategy to implement, three were neutral, and one disagreed. Finally, 
when analyzing the usefulness of the YouTube videos that were provided to determine 
which strategy to implement, two of faculty members either strongly agreed (1) or agreed 
(1) that they were useful, four were neutral, one somewhat disagreed, and three indicated 
N/A. See Table 4. 
 
Table 4 
Faculty Survey Data Items on Recruitment and AESW 
Survey Item Prompt Disagree 
Somewhat 
disagree 
Neutral Agree 
Strongly 
Agree 
N/A 
The initial email 
explaining the purpose 
of the AESW was 
effective 
0% 0% 10% 40% 50% 0% 
The AESW was easy to 
use 
0% 10% 0% 60% 20% 10% 
The evidence-based 
information was helpful 
in determining an active 
engagement strategy to 
implement 
10% 0% 30% 40% 20% 0% 
The YouTube videos 
were helpful in 
determining an active 
engagement strategy to 
implement 
0% 10% 40% 10% 10% 30% 
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 Implementation. When choosing to implement a strategy, all of the faculty 
members either strongly agreed (8) or agreed (2) the researcher was helpful in supporting 
the use of an engagement strategy and that implementing a strategy was easy. 
Faculty survey: Qualitative analysis. When posed the question, “What 
suggestions would you make to further encourage faculty to use active engagement 
strategies?” and additional feedback, the faculty members’ comments highlighted the 
need for training on how to incorporate strategies due to their uneasiness with technology 
and ways to encourage other faculty to implement the strategies into their own sessions. 
See Appendix G.  
When the researcher discussed the overall study findings with the MBLD block 
director (who was also a participant), he agreed that support from either a block director 
or other faculty members who have used active engagement strategies in the past should 
be available to encourage others to try a strategy. Additionally, the MBLD block director 
provided suggestions on improving the AESW (such as making the YouTube links 
specific to the COM-P) and to provide the students with an “active engagement strategy” 
orientation at the beginning of their medical school career so they know what to expect 
and how to fully take advantage of the active engagement strategy being implemented. 
Themes that emerged from these comments focused on more awareness of 
strategies, faculty development, and support from other faculty who are leaders in 
implementing active engagement strategies.   
Observation/field notes: Qualitative and quantitative analysis.   During each 
50-minute session, whether it was observation of a strategy or a non-strategy, 
consistencies were noted. All sessions were held in the same lecture hall with an average 
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attendance of 55-60 students. During most sessions the two front rows and last two rows 
were empty of students, and although the MBLD block director and researcher agreed it 
was difficult to see students in the front of the lecture hall, most students were on task – 
such as having the PowerPoint slides open and taking notes. Additionally, all of the 
faculty members stood either behind or next to the podium. 
 Researcher observation notes when strategies were implemented indicated the 
following observations. 
Audience response system. The faculty members executed the audience response 
system strategy as planned, typically 20 minutes into the session. The engagement of 
students dropped at roughly 40 minutes into the session before having final engagement 
around 45-50 minutes, which was near the conclusion of the session. The researcher 
observed that when this strategy was implemented, the body position of students changed 
to that of more sitting upright versus in a relaxed position. Additionally, the researcher 
observed the students posing more questions to the faculty member and actively taking 
notes during the ARS sessions.  
Pause procedure. The faculty members executed the pause procedure strategy as 
planned typically 20 minutes into the session. The average pause was about one minute 
followed by four to five minutes of questions and answer time. The conversations among 
students were energetic and on-point during the pause. Students were Googling or 
searching topics during structured pauses and followed with questions to faculty 
members that were relevant and structured. Student engagement dropped at roughly 30-
35 minutes into the session and then would increase to the conclusion of the session (at 
50 minutes). Most students were engaged during these sessions.  
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Combination of strategies. Three faculty members incorporated at least two 
active engagement strategies. One included think-pair-share (TPS) and muddiest point, 
one included pause procedure and audience response (ARS) and the other was ARS and 
muddiest point. Student engagement was the highest when strategies were combined. 
Think-pair-share. One faculty member incorporated the TPS active engagement 
strategy, and also paired it with muddiest point. She implemented the TPS strategy 30 
minutes into the session and used three minutes for the small group work. There was 
noticeable participation in the session by the students when the TPS was implemented; 
this session concluded after 50-minutes with the faculty member asking a thought 
question and opening up a muddiest point poll; see Figure 7 for responses. 
 
 
Figure 7. Muddiest point responses from students during TPS session. 
 
Muddiest point. Observation indicated little difference in student engagement 
during the sessions where muddiest point was implemented. However, the questions 
asked to faculty members near the end or after the 50-minute session were rich (see 
Figure 7), and students found the opportunity to submit questions very helpful. 
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No active engagement strategies implemented. During sessions where no active 
engagement sessions were implemented, most faculty members did not ask students if 
they had questions during the session, and in turn, the students did not ask questions of 
the faculty member. Also, the researcher observed students as being disengaged (likened 
to photo A in Q2 of the student survey, see Appendix F). Students were very still and 
quiet during these sessions. Most faculty members read from the slides during the 
session.   
Overall quantitative data from observation protocol.  Observations targeting 
engagement between faculty members and students indicate that student engagement was 
higher when faculty combined strategies. Most active engagement strategies were 
implemented at roughly 20 and 40 minutes into the 50-minute sessions. An increase of 
engagement was evident when students posed questions to the faculty member near the 
end of the session. Finally, the data indicates student engagement is at its lowest when no 
active engagement strategies are implemented. See Figure 8 (Observation Protocol). 
 
 
Figure 8. Observation protocol 
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Field note highlights. The theme that emerged from observations and field note 
comments was that students appeared more engaged when faculty members incorporated 
an active engagement strategy, whether through discussion with the faculty member or 
with their peers.  
For example, when a faculty member made an effort to engage with the students, 
it was met with a positive response. In sessions where the pause procedure was 
implemented, which was very similar to TPS, students actively discussed session content 
and asked the faculty member clarifying questions. Students also seemed to engage with 
faculty members who used humor; particularly, there was one faculty member who did 
not incorporate a strategy, but was very charismatic. He was observed using humor and 
body language to engage with the students. 
Student survey: Quantitative and qualitative. After each session, students 
were asked to complete a student survey (Appendix F) of the session. The quantitative 
data from all 50-minute sessions is provided in Table 5. The table indicates the mean, 
median, standard deviation, and the number of student responses for each survey item 
where applicable. For question two (Q2) the students were to self-select an image that 
emulated their engagement during the session, the response options were (1) no 
engagement, (2) somewhat engaged, (3) neutral – not engaged or disengaged, (4) 
engaged, and (5) highly engaged. The responses were scored on a 1-5 Likert scale with 
one being no engagement and five being highly engaged. For question three (Q3), the 
response options were (a) pause procedure, (b) ARS – Poll Everywhere, (c) Think-Pair-
Share (TPS), (d) muddiest point, (e) combination, and (f) I don’t know. To direct the 
students to the correct survey item(s), there were indicators to skip to the appropriate 
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strategy after each option. For the remaining questions, the response options were (1) 
disagree, (2) somewhat disagree, (3) neutral, (4) agree, (5) strongly agree, and (0) N/A. 
They were scored on a 1-5 Likert scale with one being disagree and five being strongly 
agree. The qualitative results (Q14 responses and comments) are provided in Appendix 
H. 
In Figure 9, students indicated when the active engagement strategies pause 
procedure, ARS, and TPS were implemented it contributed to their participation in 
session. For example, 88% (n = 28) of students responded to Q4 indicating they agreed or 
strongly agreed that pause procedure contributed to their participation in the session. 
Additionally, students indicated they realized a higher level of learning when particular 
active engagement strategies were implemented. For example, 100% (n = 28) of students 
responded to Q5 indicating they agreed or strongly agreed that pause procedure enhanced 
a higher level of learning and materials comprehension.    
 
46 
 
Figure 9. Strategies that contribute to student participation and enhances higher level of learning. 
 
Comments received from the qualitative portion of the student surveys were 
compared to the quantitative data as provided in Appendix J and Figure 9. The results are 
summarized next. 
 When the pause procedure was implemented, students commented that it helped 
to gather their thoughts and to engage with their peers and the faculty member. The pause 
also allowed the students (and made them more willing) to ask the faculty member 
questions and clarify content. Additionally, the students indicated the pause procedure 
enhanced a higher level of learning (mean 4.44).  
 When the think-pair-share strategy was implemented, some students commented 
that it was very effective and helped them to understand the content better. It also allowed 
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them to clarify content with their peer. The students indicated their participation during 
the session increased and enhanced a higher level of learning (mean 4.15). 
 When the muddiest point strategy was implemented students commented that it 
did not change the classroom experience, but knowing that it was available made them 
focus during the lecture so they could ask questions on content that was confusing. These 
comments matched the quantitative and observation data; engagement was limited during 
the session but questions were asked at the conclusion of the session.  
 Students did not provide any feedback for the audience response system, but the 
quantitative responses were favorable. 
 The students’ feedback for their impression of overall engagement when an active 
engagement strategy was implemented echoed the researcher observations that the 
engagement was better when students were able to pause or work in small groups. The 
students reported that the discussions and sessions were richer. Additionally, students 
were asked to provide other types of classroom experiences that would increase their 
level of engagement and again, most of the responses focused on discussion, polling 
(audience response systems), and pausing. Interestingly, the results were mixed when 
students were asked if it enhanced their understanding/comprehension of the material 
when students (raised their hand to) ask the faculty members questions during session, 
their responses ranged from yes, it was helpful to no, it was not helpful. 
 Finally, students were asked to comment if they thought attendance at non-
mandatory sessions would increase if students knew active engagement strategies would 
be used. Again, the results were mixed; the responses ranged from yes, the content and 
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lecturer played a large role to no, they could actively learn via the recorded sessions at 
their own pace. The quantitative data indicated a mean of 3.44 (neutral). 
A common theme that emerged from the student comments is that they highly 
valued the use of pause procedure. The discussion portion, either with a peer of the 
faculty member, was highlighted frequently, and their ability to collect their thoughts was 
very important to their comprehension of materials. Additionally, students appreciated 
the use of polling and/or quizzing during lectures. Most importantly, the students 
appreciated any attempt by the faculty member to actively engage with them. 
AESW and Google Analytics: Quantitative analysis. The date range for the 
data collected from Google Analytics on the AESW began on June 23, 2016 and 
concluded on the last day of the MBLD block, September 16, 2016. The MBLD block 
director and researcher sent emails throughout the block to the 33 faculty members with 
an explanation of the study, how to access the AESW, and encouraged them to participate 
during their session. 
The frequency of visitors to the AESW over the specified date range, is shown in 
Figure 10. During that time, 373 users participated in 524 total sessions. According to the 
Google Analytic site, “A session is the time period a user is actively engaged with your 
website and counts the unique hits on the site …” (Google Analytics, 2016). Of these 524 
“hits,” or sessions, 70.6% were new visitors, and 29.4% were return visitors. Even though 
the number of new visitors (373) is more than the original 33 faculty members recruited, 
it could mean they accessed the site via different means, for example, a mobile phone 
application, work computer, personal computer, etc. Multiple means of accessing the site 
could skew the new visitor and return visitor percentages, which counts the unique hits 
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on the site. Additionally, from the data displayed in Figure 10, the traffic increased when 
emails were sent to faculty members on June 23-25, 2016, July 5-6, 2016, and July 25-26, 
when the researcher followed-up with reminder emails and when they were preparing 
their instructional materials.  
 
 
Figure 10. Google Analytics: Frequency of sessions on AESW. 
 
There were a total of 998 page views. A page view “…is the total number of 
pages viewed. Repeated views of a single page are counted” (Google Analytics, 2016). 
The average pages viewed per session were 1.90 pages and the average duration of the 
session was 1 minute and 41 seconds.  
 The bounce rate for the site was 74.72%. A bounce rate means “…the percentage 
of single-page visits (i.e. visits in which the person left your site from the entrance page 
without interacting with the page)” (Google Analytics, 2016). These data are insignificant 
as the AESW was designed as a one-page site, which means that the users did not have to 
“click” to other areas of the site to gather information. See Table 5 for a summary of 
metrics. 
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Table 5 
 
Google Analytics: Metrics and Results 
Metric Results 
Sessions 
 
524 
Users 
 
373 
Page Views 
 
998 
Pages/Session 
 
1.90 
Average Session Duration 
 
00:01:41 minutes 
Bounce Rate 
 
72.52% 
% New Sessions 
 
70.61 
 
In summary, the Google Analytics metric analysis for the AESW indicated the 
site was visited often at various times throughout the nine-week block. Additionally, the 
average time spent on the AESW site was one minute and 41 seconds (1:41), which is 
more than industry standard average time of “15 seconds actively on a page.” (Haile, 
2014).  
Phase 2 
Exam questions: Quantitative analysis. 
 Cross cohort. When comparing the combined and averaged exam score means for 
the class of 2017 and 2018 (M = .87) when an active engagement strategy was not 
implemented, compared to the class of 2020 (M = .89) when an active engagement 
strategy was implemented, the independent sample t-test significance (2-tailed) was p = 
.637 (see Figure 11). Therefore, one can conclude there is not a statistically significant 
difference between the two cohorts. Additionally, the differences in the mean and 
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standard deviation for both cohorts are minimal, limiting the Cohen’s d effect size of .22, 
which indicated a small effect. 
 
 
Figure 11. Independent samples, cross cohort statistics.  
 
In Appendix I, the cross cohort data shows the strategy used, blooms level, the 
version (number of revisions) of the exam item, the cohort, the difficulty score, the 
discriminatory index, and the point biserial. The Blooms level taxonomy measures higher 
forms of thinking, such as analyzing and evaluating, rather than just rote memorization 
(Clark, 2015). The higher the blooms level, the higher level of thinking is realized (1-
remember, 2- understand, 3 – apply, 4 – analyze, 5 – evaluate, 6 - create). The difficulty 
score measures the percentage of students who answered the question correctly. The 
discriminatory index measures the effectiveness of a question and indicates the 
percentage of students who have mastered the content and who has not. Finally, the point 
biserial which correlates between the score of the exam item and the total score on the 
test; essentially, it details how well the exam item predicts student performance on the 
entire exam by comparing how well students did answering one question, relative to how 
well they did answering all the questions. 
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 A total of 44 exam questions were analyzed; 13 no strategy and 31 with strategy. 
The “N/A” indicates that an exam item was not available for that item. The Blooms level 
mean for no strategy used was M = 2.07 and the mean for when a strategy was used was 
M = 2.29. The Blooms level analysis resulted in no statistical difference (P=0.29) on the 
exam question items which indicates the level of thinking achieved by each question 
were relatively equal.   
 The difficulty score data for the ARS exam items indicated, for ARS 1 there was a 
7% improvement from the 2018 cohort to the 2020 cohort. The discriminatory index was 
relatively unchanged. The point biserial for the 2020 cohort increased from good to 
excellent. For ARS 2 there was a 3% decline from the 2018 cohort to the 2020 cohort. 
The discriminatory index was relatively unchanged. The point biserial for both the 2018 
and 2020 cohort were excellent. For ARS 3 there was an 8% decline from the 2018 
cohort to the 2020 cohort. The discriminatory index was relatively unchanged. The point 
biserial for both the 2018 was excellent but the 2020 cohort declined.  
The difficulty score data for the combo exam items indicated, for Combo (TPS 
and MP) there was a 3% improvement from the 2018 cohort to the 2020 cohort. The 
discriminatory index and point biserial was relatively unchanged. For Combo (PP and 
ARS) there was a 2% improvement from the 2018 cohort to the 2020 cohort. The 
discriminatory index and point biserial were relatively unchanged. 
The difficulty score data for the muddiest point exam items indicated there was a 
.05% improvement from the 2018 cohort to the 2020 cohort. However, the discriminatory 
index (.35) and point biserial (.38) increased by 12% and 24% respectively. 
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The difficulty score data for the pause procedure exam items indicated, for PP1, 
PP2, and PP3 there was improvement from the 2018 cohort to the 2020 cohort, however, 
for PP4 and PP5 there was a 3-4% decline. The discriminatory index for all PP items 
declined except for PP5, which indicated a 6% increase. The point biserial was consistent 
in all PP except in PP3.  
The difficulty score data for no active engagement strategy exam items indicated, 
for none 1 and 4 there was a decline in scores between cohorts 2018 and 2020. For items 
none 2, 3, 5, and 6 the data indicated improvement between the cohorts. The 
discriminatory index and point biserial for all none items fluctuated bi-directional in all 
cohorts. 
To complement the exam item data in Appendix I, the proportional difference in 
difficulty scores (percentage of students who answered the item correctly) between 
cohorts 2017 and 2018; the proportional difference between cohorts 2017 and 2020 and 
finally, the proportional difference between cohorts 2018 and 2020 respectively are 
provided in Table 6. There was a slight increase in exam scores when an active 
engagement strategy was implemented when comparing the cohorts 2017/2018 to 2020. 
Most notable increase in exam score was when the pause procedure active engagement 
strategy was implemented.  Additionally, there was a 4.2% decrease in exam score 
performance on questions when no strategy was used. 
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Table 6 
 
Cross Cohort: Differences in Difficulty Score 
Strategy / 
Exam Item 
2017 vs 2018 
Proportional 
Difference 
(p-value) 
2017 vs 2020 
Proportional 
Difference 
(p-value) 
2018 vs 2020 
Proportional 
Difference 
(p-value) 
Mean Difference 
Between Cohorts 
2017/2018 and 
Cohort 2020       
(95% CI) 
ARS 1 0.04 (0.50) 0.11 (0.04) 0.07 (0.16)  
ARS 2 N/A N/A -0.03 (0.53) 0.58% 
ARS 3 N/A N/A -0.08 (0.14)  
Combo  
(TPS and MP) 0.02 (0.64) 0.05 (0.19) 0.03 (0.39) 
 
2.2% 
Combo  
(PP and ARS) -0.03 (0.56) -0.01 (0.84) 0.02 (0.70) 
 
MP 1 -0.06 (0.31) -0.01 (0.85) 0.05 (0.39) 2.0% 
PP 1 0.05 (0.22) 0.08 (0.03) 0.03 (0.29)  
PP 2 -0.55 (<0.001) -0.48 (<0.001) 0.07 (0.37)  
PP 3 -0.03 (0.47) 0.02 (0.55) 0.05 (0.19) 9.8% 
PP 4 0.04 (0.35) 0 (1.0) -0.04 (0.35)  
PP 5 0.07 (0.30) -0.04 (0.57) 0.11 (0.11)  
None 1 N/A N/A -0.07 (0.34)  
None 2 0.03 (0.70) 0.19 (0.01) 0.16 (0.03)  
None 3 N/A 0.04 (0.44) N/A  
None 4 N/A N/A -0.03 (0.57) -4.2% 
None 5 N/A N/A 0.14 (0.007)  
None 6 N/A 0.26 (0.001) N/A  
Note: p= <.05 
 Cross cohort: Analysis by instructional method. The mean difference (beta 
coefficient) in difficulty score was analyzed using a univariate analysis via linear 
regression between the 2017/2018 cohort and 2020 cohort, see Table 7. When comparing 
the instructional methods used between cohorts the results were as follows. Among those 
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students who were given the ARS strategy, the class of 2020 scored 0.58% higher than 
the classes of 2017 and 2018. Among those students who were given a combination of 
strategies, the class of 2020 scored 2.2% higher than the classes of 2017 and 2018. 
Among those students who were given the muddiest point strategy, the class of 2020 
scored 2.0% higher than the classes of 2017 and 2018. Among those students who were 
given the pause procedure strategy, the class of 2020 scored 9.8% higher than the classes 
of 2017 and 2018. Finally, among those students who did not receive a strategy, the class 
of 2020 scored 4.2% lower than the classes of 2017 and 2018. Overall, when a strategy 
was implemented there was an improvement in exam item scores, with pause procedure 
being the most effective. The data also showed exam item scores dropped 4.2% when a 
strategy was not implemented.  
 
Table 7 
 
Univariate Analysis of Active Engagement Strategy by Cohort(s) 
Strategy 
Cohort(s) 
2017/2018 
Cohort 
2020 Mean Difference  P-value 
 Mean (SD) Mean (SD)  (95% CI) (p = .05) 
ARS 86.7 (4.6) 87.3 (5.0)  0.58 (-8.8, 10.0) 0.88 
Combo 89.7 (2.9) 92.0 (5.6)  2.2 (-6.9, 11.4) 0.53 
MP 83.0 (4.2) 85.0 (N/A)  2.0 (-64.0, 68.0) 0.76 
None 85.0 (16.2) 80.8 (20.0) -4.2 (-24.9, 16.5) 0.66 
PP 69.2 (16.9) 79.1 (11.9)  9.8 (-8.3, 28.1) 0.25 
 
 Finally, the Cohen’s d effect size data indicated for ARS (.12) and none (.27) an 
insignificant effect. However, trending towards a medium to large effect were muddiest 
point (.48), combo (.52) and pause procedure (.68). 
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Within cohort, Class of 2020. When comparing the exam score means within the 
2020 cohort for when a strategy was implemented by a faculty member (M = .89) to 
when a faculty member did not implement an active engagement strategy (M = .80) in a 
particular session, the independent sample t-test significance (2-tailed) was P =.086, 
which is trending towards significance, see Figure 12. One can conclude that the 
differences between the means are likely due to chance and not likely due to the 
innovation. However, the average score when a strategy was implemented was 88.6% 
and the average score when a strategy was not implemented was 79.6%. Due to this 
difference, a Cohen’s d effect size analysis was performed. 
 
 
Figure 12. Independent samples, within cohort statistics.   
 
A Cohen’s d effect size (Magnusson, n.d.) of exam score means when students 
received an active engagement strategy and when they did not receive a strategy 
produced a medium to large effect score of .73 (scores above a .80 are considered a large 
effect).  With a Cohen's d effect size score of .73, 76% of the students scored above the 
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mean compared to sessions that did not include an active engagement strategy. There is a 
69% chance that a student will have a higher score when they receive an active 
engagement strategy rather than when they attend a session without an active engagement 
strategy implemented (probability of superiority).  
Triangulation of Data  
 
During the triangulation process, the researcher collected both quantitative data 
(faculty and student surveys, exam questions, observations, and Google analytics) and 
qualitative data (faculty and student surveys with open-ended questions, observations, 
and field notes) concurrently. The researcher confirmed and reconfirmed the data in 
multiple iterations. The themes that emerged were:  
 Faculty members and the MBLD block director (via the faculty survey) 
indicated using the AESW and implementing the strategies was easy; 
researcher and MBLD block director confirmed (via observation) that 
strategies were implemented and delivered as outlined on the AESW.  
 The faculty members (via the faculty survey), students (via the student 
survey), the MBLD block director (via the faculty survey, observation, and 
field notes), and researcher (observation, and field notes) all reported a higher 
level of engagement when an active engagement strategy was implemented. 
 Students (via student survey) indicated they realized a higher level of learning 
when active engagement strategies were implemented, most noticeable when 
the pause procedure was implemented. Student exam scores (via exam 
question analysis) confirmed these findings, most noticeable when the pause 
procedure was used as there was a 9.8% improvement in exam questions 
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items with an Cohen’s d effect size of .68. The means were nearly 10% higher 
when an active engagement strategy was implemented versus when no active 
engagement strategy was implemented. Additionally, even though the 
difference of means was not statistically significant, the overall Cohen’s d 
effect size score of .73 indicated the implementation of an active engagement 
strategy was significant. 
Research Question 1 
 In triangulating the data sets for Research Question 1, it was confirmed, via 
multiple data sets, that approximately 33% of the faculty members changed their 
instructional design during the MBLD block by incorporating an active engagement 
strategy. The observations and the field notes data collected by the researcher and the 
MBLD block director indicated the active engagement strategies were implemented 
correctly as instructed by the AESW. The traffic on the AESW, as captured by Google 
Analytics, also confirmed the interest in learning how to incorporate a strategy into their 
sessions. Finally, students recognized and confirmed the faculty members’ 
implementation of the strategies via the student survey.  
Research Question 2 
 In triangulating the data sets for Research Question 2 (effect on student 
engagement), it was confirmed via multiple data sets that both students and faculty 
members realized a higher level of engagement when faculty members implemented an 
active engagement strategy. The faculty members reported via the survey that the 
students appeared only slightly more engaged in the session compared to previous 
cohorts. Additionally, the students indicated they were more engaged when active 
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engagement strategies were implemented.  It was difficult for the researcher and MBLD 
block director to observe the engagement of students near the front of the room as they 
were positioned in the back of the room. However, the researcher observed an overall 
improvement in engagement (questions asked by students and more frequent discussions 
during sessions). 
 In triangulating the data sets for Research Question 2 (effect on student exam 
scores), it was confirmed, via multiple data sets, that students realized a higher level of 
learning when faculty members implemented an active engagement strategy compared to 
when no active engagement strategy was implemented. This perceived higher level of 
learning was confirmed in the analysis of the exam scores for the Class of 2020. When 
exam question items were analyzed for sessions when active engagement strategies were 
implemented, the mean score was an 89% (point biserial was .23).  When exam question 
items were analyzed for sessions when active engagement strategies were not 
implemented, the mean score was a 79.6% (point biserial was .23); which was nearly a 
ten percentage point difference in mean scores. Although the t-test analysis of the 
difference in exam score means within cohort (Class of 2020) proved statistically 
insignificant, the Cohen’s d effect size indicated the implementation of an active 
engagement strategy contributed to a favorable outcome. 
Summary 
 
 In summary, all data sets were analyzed, confirmed, and reconfirmed via 
triangulation. The triangulation of data sets indicated the students, faculty, and researcher 
all reported higher levels of engagement when active engagement strategies were 
implemented. The faculty agreed and the researcher confirmed, via observations, that the 
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strategies were easy to implement. Finally, students indicated a higher level of learning 
when an active engagement strategy was implemented, which was realized by the 
improvement in exam score means, especially when the pause procedure active 
engagement strategy was used 
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Chapter 5 
DISCUSSION 
 This chapter includes a summary of findings, discussion of quantitative and 
qualitative data in relation to the research questions, the strengths and limitations of the 
study, implications and assumptions for broader research and use of the AESW, and 
closing thoughts. 
Summary of Findings 
 Faculty survey results indicated the initial email from the MBLD block director 
and follow-up email were helpful and that the AESW was easy to use; they offered 
suggestions to improve the site by providing real-world medical education examples 
instead of generic settings. Faculty member participants were hesitant to introduce 
technology into their session, but all found that incorporating any of the four active 
engagement strategies was easy to implement. The faculty perceived engagement of the 
students only slightly improved compared to when the faculty had previously held the 
session. One possible factor why these data showed little movement could have been due 
to the time length between the date of the session and when the survey was completed. 
When the researcher spoke with the faculty once the session concluded they were pleased 
with student participation but it did not translate into the faculty survey data. According 
to the literature (Graffam, 2007) another possible factor could have been that only 9% of 
faculty typically understand what active learning is. One faculty member indicated that 
the student engagement was not affected when he was teaching; however, the questions 
posed to him were extremely enlightening. He indicated he fixed the gap in the session 
material and also provided a better explanation to the students via a whole class email. 
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Faculty participants requested that additional faculty development workshops be offered 
on active engagement strategies and techniques. They suggested that during these 
workshops it would be beneficial to provide contact information and resources of faculty 
members who are currently leaders in incorporating active engagement strategies into 
their instructional design.  
 Google Analytics showed that activity on the AESW was robust after the initial 
email and follow-up emails were sent and when the faculty members were due to submit 
their session content materials.  
 Student survey results indicated when faculty members used an audience response 
system (100%), TPS (93%) and the pause procedure (88%), it contributed to their 
participation in class. The use of muddiest point (17%) was significantly less during 
sessions, however, the students indicated value to this strategy after the session because 
they could ask questions of the faculty member anonymously. When asked if these 
strategies enhanced a higher level of learning, the students indicated that the pause 
procedure (100%), TPS (85%), audience response system (66%), and muddiest point 
(64%) did indeed increase their level of understanding the session content. The students 
were particularly interested in small group work and the use of the pause procedure. 
These strategies required very little deviation from the faculty member’s traditional 
lecture, but allowed the students to discuss any perceived gaps in knowledge and also 
allowed them time to catch up on notes or allowed their brain to absorb the content for 
later recall.  
 Observation and field notes data sets indicated agreement that student engagement 
was more evident when an active engagement strategy was implemented, especially 
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during the use of the audience response system, pause procedure, and TPS. When a 
combination of strategies was used, the engagement in sessions were higher. The 
conversations between students and faculty members were energetic but focused. The 
student engagement level when the muddiest point strategy was implemented and when 
there wasn’t an active engagement strategy implemented resulted in the same observed 
student engagement. However, student engagement during a session when muddiest point 
was implemented did increase at the end of the session when students asked questions. 
 The exam questions results were analyzed both cross cohort and within cohort. 
The results for cross cohort did not produce a statistically significant result; however, 
within the cohort results were trending positively in producing a statistically significant 
finding. A Cohen’s d effect size study was performed on the exam score means for within 
the cohort of when the students received an active engagement strategy and when they 
did not and it resulted in a medium to large effect of .73. The exam score when a strategy 
was implemented resulted in nearly a 10% difference increase compared to when an 
active engagement strategy was not implemented. Interestingly, all strategies showed an 
improvement in exam score outcomes in the class of 2020. Even though student 
engagement was highest when a combination of active engagement strategies was 
implemented, it did not produce the most favorable outcome in exam score performance 
(2.2% increase). However, the pause procedure active engagement strategy produced the 
most favorable outcomes in relation to students confirming (100%) that it enhanced a 
higher level of learning and the exam item analysis indicated a 9.8% improvement.  
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Findings Comparing Effectiveness of Strategies Used in Study and Literature 
 ARS. In the literature Gooi, Gousseau, and Janzen, (2014) stated 88% of students 
reported the use of an audience response system helped them pay attention in class, 
compared to 100% at the COM-P students. Additionally, 96% of students indicated a 
positive influence on educational effectiveness (Gooi, Gousseau, and Janzen, 2014) 
compared to 66% at the COM-P during the study. Although student engagement was 
observed, the use of ARS results in the study showed less than a 1% increase in exam 
score performance. 
 TPS. In the literature (Brown University, n.d.; Kaddoura, 2013) stated the 
ultimate goal was for the students to take a more active approach in their learning. At the 
COM-P 93% of students indicated the use of TPS contributed to their participation and 
85% indicated in enhanced a higher level of learning. The exam analysis was not 
conclusive of these findings because the TPS strategy was used in combination with 
muddiest point which resulted in a 2.3% higher exam item score when comparing cross 
cohorts. 
 Pause procedure. In the literature (Rowe, 1980, 1983 and Gore, 2010) stated the 
pause procedure was an effective strategy for enhancing student understanding and recall 
of information presented through lecture. Additionally, the use of pause procedure can be 
effective because it allows students to keep up with their note taking which decreases 
their frustration. During the study at the COM-P, the pause procedure proved to be the 
most effective active engagement strategy used when comparing increased participation 
(88%), higher level of learning (100%), and an overall increase in exam score item 
performance of 9.8% when comparing cross cohorts. 
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Muddiest point. In the literature (King, 2011), this strategy is utilized for 
students to provide the instructor a “muddiest point” or most confusing concept(s) during 
the session and to increase student engagement in the session. Additionally, instructors 
could quantify areas that were confusing or “muddy” in the content by how the students 
responded. During the study at the COM-P, students indicated the use of the muddiest 
point did not contribute to their participation (17%), however, 64% of students indicated 
this strategy enhanced a higher level of learning.  The exam analysis resulted in a 2.0% 
higher exam item score when comparing cross cohorts. However, faculty survey 
feedback indicated they were alerted to gaps in their content material and plan to make 
necessary changes in future iterations. 
 Proof of concept. A proof of concept (POC) study is to verify that certain 
concepts or theories have the potential for real-world application or can be translated into 
other settings (Technopedia, 2017). The active engagement strategies utilized in the 
COM-P study are used primarily in K-12 and higher education settings, however, they 
are not widely used in the medical education setting (Kanthan & Mills, 2005). The proof 
of concept study at the COM-P was verified by analysis of multiple data sets and the 
favorable conclusions. 
Complementarity of Quantitative and Qualitative Data With Research Questions 
 These results indicated the expected outcomes were realized and the study 
produced a favorable conclusion. For Research Question 1, 33% (10) of the MBLD 
faculty members (33) changed their instructional design to incorporate an active 
engagement strategy and indicated it was easy to do so. The results of the faculty survey 
feedback indicated there was interest by faculty in improving instructional design by 
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utilizing easy methods, providing faculty development, or having a leader in active 
engagement communicate with them. 
 Research Question 2 referred to the extent of engagement and improvement in 
exam scores as a result of active engagement strategies. Observations and student survey 
results indicated that engagement during sessions was improved when an active 
engagement strategy was implemented. The exam score mean was nearly 10% higher 
when an active engagement strategy was implemented compared to when it was not.  
Strength of the Study 
The MBLD block directors’ willingness to participate, not only as a teaching 
faculty member, but also as a contributing member to the data collection, contributed to 
the strength of this study. He allowed the researcher to have access to the students to 
introduce the study and to be present during the 9-week block, and encouraged the 
students to complete the surveys and to return them to the researcher in a timely manner. 
His involvement and support of the study contributed to a large number (n = 94) of 
student surveys being completed. Additionally, approximately 22% of students 
completed a survey pertaining to each active engagement strategy.  
Another contributing factor to the study’s strength was the support of the COM-P 
administration. The leadership team was committed to expanding active engagement 
instructional design methods in order for the students to achieve superior outcomes. 
Additionally, because the COM-P is mandated to incorporate active learning, there was 
increased interest in expanding these efforts beyond MLBD to other curricular blocks. 
Another strength was the action research model that guided the study. The 
researcher was actively involved on a day-to-day basis and was able to gauge the student 
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engagement levels and to discuss the experience with the students and faculty members 
directly after their session. The excitement from both students and faculty further fueled 
the researcher’s passion for actively engaging with adult students. Additionally, all 
participants of the study were volunteers. 
Although the comparison between strategy and non-strategy was not statistically 
significant, the results were trending in a positive direction. Furthermore, the medium to 
large effect size (Cohen’s d = .73) indicated students’ exam scores were better when 
faculty members incorporated an active engagement strategy into their session. 
Limitations of the Study and Confounding Factors 
As with any study, there are limitations. One limitation was the absence of any 
negative comments either from the faculty or students, who were all volunteers during the 
study. At the COM-P, students are taught to provide critical appraisal in a professional 
manner. Perhaps the students and faculty were holding back comments as to not 
discourage the researcher or to skew any findings away from further exploration of active 
engagement, since faculty members and students were primed and ready for improved 
instructional methods.  
A second limitation was the small sample size of faculty member participants who 
incorporated an active engagement strategy. Due to the smaller number of faculty 
participants (n = 10), the results may not be generalizable to other curricular blocks in 
this setting or to other settings outside the COM-P. There was a similarly small sample 
size for exam question items, ranging from eight to 15. The small sample size for exam 
question items limited the generalizability of the results, even though Cohen’s d effect 
size indicated the results were promising.  
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At the COM-P, the students are high achievers. The medical students are adult 
learners and know what is necessary to progress through their medical education. One of 
the factors to successfully progress through medical school at the COM-P is students are 
required to obtain an average score of 70% or higher for all exams throughout a block. 
One consequence of this requirement may be a drop in the exam score mean for the 
fourth and final exam during the MBLD block. (The overall means for exam 1 (.86), 
exam 2 (.90), exam 3 (.82) and exam 4 (78), respectively). At this point the students 
knew exactly what they needed to score on exams to pass the block. This may have 
contributed to lower exam item means during analysis. Another possible limitation to 
exam item analysis could have been the number of minor (language) revisions to the 
exam items analyzed. Although the blooms level was the same, the revisions to the 
language of the question could have offered clarity that affected the exam score results in 
cohort 2020 apart from the active engagement strategy implemented. 
Another limitation of this study is the difference in the cohorts. Although the size 
of the student cohorts was relatively equal, the study made no attempt to control for 
individual factors, such as differences in the MCAT score mean of each cohort, the 
average age of the students, or their preferences in instructional methods. These factors 
could have skewed the exam score results, and is a further limitation to the study. 
Confounding factors when using the within cohort exam question item analysis 
included the session content being taught and faculty members were different in each 
respective session and group (with strategy and no strategy). The study could have been 
strengthened if the same faculty were analyzed when incorporating a strategy and when 
they were not. Another limitation could have been that the faculty who chose to 
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participate were already interested in improving their instructional design compared to 
those who did not participate. Finally, the low number of exam question items that were 
available for analysis (n=15) was less than optimal.  
The length of the study was nine weeks. If the study could have taken place over 
the first year of medical school, there would have been an additional 26 weeks to gather 
data. A longitudinal study could have resulted in a larger number of faculty member 
participants and more exam items to analyze. However, a longer study could potentially 
limit student participation as the weeks passed. The students were experiencing “survey 
fatigue” towards the end of the study, so motivational techniques were used to encourage 
continued participation; for example, a breakfast and thank-you lunch were provided.  
Lessons Learned From the Study  
As discussed in the personal context, prior to the beginning of the study, the 
researcher observed community and research faculty in sessions where they were content 
experts and excited to teach; however, the instruction resulted in the learners exhibiting 
passive engagement. That is to say, students typically were asked to merely listen to the 
presentation (teacher-centered approach). This study did not make an effort to take a 
differentiated instructional approach. Differentiated instruction allows for teaching 
diverse students and emphasizes the importance of what and how to differentiate the 
instructional methods depending on the context, students, and the curriculum (Puckett, 
2013). The introduction of the Technological Pedagogical Content Knowledge (TPACK) 
framework would have been beneficial as it looks at the technology, pedagogy, and 
content, in specific contexts (Mishra, n.d.). For example, if a faculty member was 
reviewing concepts (versus introducing new concepts), then their best approach could 
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have been to utilize an audience response system in order to quiz the students. Although 
it did not produce a drastic increase in exam score performance, it would have added 
value to the study to examine how the use of a combination of engagement strategies 
affected the overall outcome of student engagement and exam score results, especially 
since student engagement was highest when active engagement strategies were 
combined.  
Discussion directly after the session with faculty members and students resulted 
in rich data; however, because it was not included in the study protocol, these data could 
not be included in the findings. It would have been beneficial to add a section on the 
observation protocol to capture these “on-the-fly” conversations. 
 There are multiple active engagement strategies that could be utilized in medical 
education, including problem-based learning, team-based learning, and flipped 
classroom; it may be prudent to expand these active engagement strategies being offered 
on the AESW. Finally, implementing the AESW during all four years, but especially 
during the third and fourth years of the curriculum would be favorable. There are 
multiple didactic sessions during the clerkship year and by introducing faculty members 
to easy active engagement strategies, these sessions could improve students’ retention of 
content. The faculty could possibly couple incorporating active engagement strategies 
with simulation instructional methods. 
Implications of Broader Research and Use of AESW 
When the study was being designed, there was concern the active engagement 
strategies were too simple; there was even discussion to refrain from using various 
strategies, particularly the pause procedure and TPS. As evidenced by the data, students 
71 
(as adult learners) were indeed absorbing the content and were observed progressing from 
passive reception of other people’s knowledge into active recipients to develop their own 
knowledge and then build upon that knowledge (Sarason, 2004). During the sessions 
where pause procedure, ARS and a combination of strategies were implemented, the 
students were observed (and scored on engagement) which indicated progressing from 
passive to active to constructive and finally, interactive as described in the ICAP 
framework (Chi & Wylie, 2014). Additionally, it was confirmed that pairing a standard 
teaching technique (lecture) combined with an active engagement strategy was effective 
(Prince, 2014). Further study could expand on how to best pair multiple active 
engagement strategies in a simple but effective manner since the observation data 
indicates engagement is highest when a combination of strategies are implemented. 
Another area to focus study would be on the sole use of the pause procedure 
during didactic sessions at the COM-P especially since the data provided evidence of its 
effectiveness in student engagement and exam score improvement. The study expansion 
could include all faculty members incorporating the procedure and comparing the exam 
scores on all sessions from a previous cohort. Additionally, student engagement could be 
analyzed over the period of one academic year. 
In Chapter 2, the statistics cited indicated that most instructors think they are 
promoting active learning, but only 9% are actually engaging with the students (Graffam, 
2007). At the COM-P providing faculty development workshops on the definition and 
implementation of active learning could potentially improve the quality of instruction and 
enhance student outcomes.  
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  In Chapter 2, the topic of faculty members being content experts but not having 
formal training in pedagogical techniques was discussed. Further research could expand 
on the differentiated instruction using a TPACK framework to match faculty member’s 
instructional content, pedagogy and culture.  
Given the information that the active engagement strategies were effective and 
easy to implement and also that non-participating faculty members indicated they were 
delivering active engagement instruction, when indeed the data indicated otherwise, 
further research could be explored. One possible area for research would be to provide a 
“real time” feedback loop for the instructor. This feedback loop would include the 
students, block director, a faculty development specialist, and the researcher. This 
research could provide a focused approach to faculty development “on-the-fly” versus the 
need to take time away from their busy practices or other commitments.   
After the study concluded, the researcher was asked to present the study, provide 
the link to the AESW, and discuss preliminary findings during a committee meeting at 
the COM-P as part of an “INNOVATE” agenda item. Opportunities to present findings to 
faculty at large resulted in requests to use the AESW as well as if a brief instructional 
video explaining the AESW and its intended use could be developed. As a result, the 
activity level on the AESW more than doubled (1,348 sessions and 2,733 page views) 
and the number of returning visitors (80%) increased exponentially compared to new 
visitors (19.4%). The increase in traffic on the AESW, as analyzed from Google 
Analytics, as well as requests from block directors for additional information on the 
AESW indicates there is interest in obtaining faculty development in active engagement 
instructional methods quickly and easily.    
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Closing Thoughts 
This study defined expected outcomes were achieved. The study has shown that 
community and research faculty members at the COM-P found it easy to incorporate 
active engagement strategies into their instructional design, even during their busy 
professional obligations.  Student engagement increased and they perceived a higher level 
of learning when active engagement strategies were implemented, especially when the 
pause procedure was used, compared to when no active engagement strategies were used. 
Further, exam score means increased by almost 10% when an active engagement strategy 
was implemented by a faculty member. The results of the study suggest that by providing 
simple instructional design solutions and resources to faculty members, the outcomes for 
students will far outweigh any challenges faced in the future. Finally, broader research 
could be explored at the COM-P or other medical colleges in order to meet the ever 
pressing issue of faculty development in instructional methods. 
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PURPOSE: The purpose of this observation is to determine the extent to which Molecular Basis 
of Life and Disease (MBLD) block community and research faculty members in a college of 
medicine, given access to the Active Engagement Strategies Website (AESW), incorporate active 
engagement strategies into their already established lectures. Additionally, the protocol will also 
be used to gauge the level of student engagement during the session and if the location where 
students position themselves in the classroom effect their engagement. 
TITLE: Observation Protocol 
The observation will be coupled with a faculty survey to gauge the ease of use of the AESW, 
support from researcher, implementing the strategy and perceived engagement of the students. 
Additionally, a student survey will also be disseminated to gauge the student’s level of 
engagement and perceived improvement (understanding content and materials) to their learning 
when faculty members incorporate active engagement strategies into the session.  
 
SESSION BACKGROUND: 
1. Planned active engagement strategy implemented by the faculty member: (Check the 
box) 
[] Think-Pair-Share 
[] Audience Response System 
[] Muddiest Point 
[] Pause Procedure 
[] I don’t know 
2. Activities planned for the session:_____________ 
3. Date of the session:_______________________ 
4. Number of students present:_______________ 
5. Mandatory session: Yes or no? ______________ 
6. Length of the session:_____________________ 
7. Location of the session:___________________ 
 
SESSION ACTIVITIES OBSERVED: 
8. Major activities observed and amount of time for each: 
Check the box next to each activity observed during the session and fill in the total 
amount of time for that activity, if applicable: 
 
[] Faculty member introduction  
[] Statement of learning objectives ___ minutes 
[] Small group work ___ minutes 
[] Whole/large group work ___ minutes 
[] Exploration with materials ___ minutes 
[] Student development of questions and/or hypotheses ___ minutes 
[] Discussion/sharing of findings ___ minutes 
[] Clarification of findings ___ minutes 
[] Learning objectives met? Yes/No?  
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9. Did the participants (faculty member and students) in the session do (see legend, as 
observed in 5 minute increments)  
 
5 minutes 10 minutes  
 
 Nine (9) students per box 
 If students not present in area, notate with an X. 
 Write code of activity if observed – see Legend 
 
Legend 
Student: 
E = Engage in activities as planned by faculty 
member 
SG = Engage in small group discussions as 
part of strategy 
LG = Engage in large group discussions (apart 
from strategy) 
OT = Stay on task during the session 
IP = Interact with presenter (apart from 
strategy) 
OFF = Off task (PPT or other learning 
materials are not open on student computer or 
visible by researcher)  
Faculty Member: 
L = No deviation from Lecture 
ACT = Activities as planned  
ENG = Engage with students (apart 
from strategy)  
 
Notes:  
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15 minutes 20 minutes  
 
 Nine (9) students per box 
 If students not present in area, notate with an X. 
 Write code of activity if observed – see Legend 
 
Legend 
Student: 
E = Engage in activities as planned by faculty 
member 
SG = Engage in small group discussions as 
part of strategy 
LG = Engage in large group discussions (apart 
from strategy) 
OT = Stay on task during the session 
IP = Interact with presenter (apart from 
strategy) 
OFF = Off task (PPT or other learning 
materials are not open on student computer or 
visible by researcher)  
Faculty Member: 
L = No deviation from Lecture 
ACT = Activities as planned  
ENG = Engage with students (apart 
from strategy)  
 
Notes: 
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25 minutes 30 minutes  
 
 Nine (9) students per box 
 If students not present in area, notate with an X. 
 Write code of activity if observed – see Legend 
 
Legend 
Student: 
E = Engage in activities as planned by faculty 
member 
SG = Engage in small group discussions as 
part of strategy 
LG = Engage in large group discussions (apart 
from strategy) 
OT = Stay on task during the session 
IP = Interact with presenter (apart from 
strategy) 
OFF = Off task (PPT or other learning 
materials are not open on student computer or 
visible by researcher)  
Faculty Member: 
L = No deviation from Lecture 
ACT = Activities as planned  
ENG = Engage with students (apart 
from strategy)  
 
Notes: 
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35 minutes 40 minutes  
 
 Nine (9) students per box 
 If students not present in area, notate with an X. 
 Write code of activity if observed – see Legend 
 
Legend 
Student: 
E = Engage in activities as planned by faculty 
member 
SG = Engage in small group discussions as 
part of strategy 
LG = Engage in large group discussions (apart 
from strategy) 
OT = Stay on task during the session 
IP = Interact with presenter (apart from 
strategy) 
OFF = Off task (PPT or other learning 
materials are not open on student computer or 
visible by researcher)  
Faculty Member: 
L = No deviation from Lecture 
ACT = Activities as planned  
ENG = Engage with students (apart 
from strategy)  
 
Notes: 
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45 minutes 50 minutes  
 
 Nine (9) students per box 
 If students not present in area, notate with an X. 
 Write code of activity if observed – see Legend 
 
Legend 
Student: 
E = Engage in activities as planned by faculty 
member 
SG = Engage in small group discussions as 
part of strategy 
LG = Engage in large group discussions (apart 
from strategy) 
OT = Stay on task during the session 
IP = Interact with presenter (apart from 
strategy) 
OFF = Off task (PPT or other learning 
materials are not open on student computer or 
visible by researcher)  
Faculty Member: 
L = No deviation from Lecture 
ACT = Activities as planned  
ENG = Engage with students (apart 
from strategy)  
 
Notes: 
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55 minutes 60 minutes  
 
 Nine (9) students per box 
 If students not present in area, notate with an X. 
 Write code of activity if observed – see Legend 
 
Legend 
Student: 
E = Engage in activities as planned by faculty 
member 
SG = Engage in small group discussions as 
part of strategy 
LG = Engage in large group discussions (apart 
from strategy) 
OT = Stay on task during the session 
IP = Interact with presenter (apart from 
strategy) 
OFF = Off task (PPT or other learning 
materials are not open on student computer or 
visible by researcher)  
Faculty Member: 
L = No deviation from Lecture 
ACT = Activities as planned  
ENG = Engage with students (apart 
from strategy)  
 
Notes: 
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10. Open observation notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. Add artifacts from electronic submissions here: 
 Audience responses from ARS (Poll Everywhere) 
 Muddiest point posts and/or responses 
 Other questions 
 Etc. 
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PURPOSE: The purpose of this survey is to determine the extent to which the Molecular Basis of 
Life and Disease (MBLD) block community and research faculty members (which meet the study 
criteria) in a college of medicine, when provided access to the Active Engagement Strategies 
(AESW), change their instructional design to incorporate active engagement strategies into their 
already established lectures. Additionally, the survey will inquire about the ease of use of the 
AESW, support from researcher, implementing the strategy and perceived engagement of the 
students. 
TITLE: Faculty Survey 
The survey will be coupled with an observation protocol to gauge the level of student engagement 
during the session and if the location where students position themselves in the classroom effect 
their engagement. 
PRESENTER/SESSION BACKGROUND: (Researcher to Complete) 
1. Date of the session:_______________________ 
2. Number of students present:_______________ 
3. Mandatory session: Yes or no? ______________ 
4. Length of the session:_____________________ 
5. Location of the session:___________________ 
BIODATA: (Presenter to Complete) 
6. How long have you been teaching at the University of Arizona, College of Medicine – 
Phoenix (COM-P): ___________ 
7. What is your area of clinical practice? (if applicable) ___________ 
8. How many hours per week are you in clinic? (if applicable) ___________ 
9. How many hours per year do you teach? ___________ 
10. My interest in incorporating technology into lectures is high:  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
 Comments: 
 
11. My comfort level using new technology (audience response systems, multimedia, internet 
applications, etc.) is strong.  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
Comments: 
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12. Consider the last lecture I delivered, the students were highly engaged: 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
 Comments: 
 
 
INCORPORATING ACTIVE ENGAGEMENT STRATEGIES: 
13. The initial email explaining the purpose of the AESW was effective: 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
Comments: 
 
 
14. The AESW website was easy to use:  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
Comments: 
 
15. The evidence based information was helpful in determining an active engagement 
strategy to implement:  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
Comments: 
 
16. The YouTube videos were helpful in determining an active engagement strategy to 
implement:  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
Comments: 
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17. The researcher was helpful in supporting my use of an engagement strategy:  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
Comments: 
 
18. Incorporating an active engagement strategy was easy:  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
 Comments: 
 
19. Students were engaged during the session where the active engagement strategy was 
implemented: 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
Comments: 
 
 
20. What suggestions would you make to further encourage faculty to use active engagement 
strategies?  
 
 
 
21. Any additional feedback? 
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Biodata 
 
1. Date and time of the session? 
2. Based on the images below, please select an image that reflects your engagement 
in this session. 
A.  (No engagement) 
B.  (Somewhat engaged) 
 
C. Neutral (Not engaged or disengaged in session) 
 
D.  (Engaged) 
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E.  (Highly engaged) 
 
Comments: 
 
3. What active engagement strategy was utilized in the session? 
a. Pause Procedure (Skip to Q4) 
b. ARS - Poll Everywhere - (Skip to Q6) 
c. Think-Pair-Share (TPS) (Skip to Q8) 
d. Muddiest Point (Skip to Q10) 
e. Combination (student to answer any combination of Q4-Q14) 
f. I don’t know  
 
4. Incorporating the Pause Procedure active engagement strategy contributes to my 
participation in the session. 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
Comments: 
 
5. Incorporating the Pause Procedure active engagement strategy, so students can 
ask questions to the instructor during the session, enhances a higher level of 
learning and materials comprehension. (SKIP TO 12) 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
N/A 
(1) (2) (3) (4) (5) (0) 
 Comments: 
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6. When Poll Everywhere is made available (so students can ask questions to the 
instructor during the lecture) it contributes to my participation in the session. 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
Comments: 
 
7. When using Poll Everywhere (so students can ask questions to the instructor 
during the session) enhances my comprehension of the content/materials. (SKIP 
TO 12) 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
 Comments: 
 
 
8. When Think-Pair-Share (small group discussion) is used as an active engagement 
strategy it contributes to my participation in the session.  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
Comments: 
 
 
9. When Think-Pair-Share (small group discussion) is used as an active 
engagement strategy during the session it enhances my comprehension of the 
content/materials. (SKIP TO 12) 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
Comments: 
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10. When Muddiest Point is used as an active engagement strategy during the session 
(to clarify confusing content) it contributes to my participation in the session.  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
Comments: 
11. Identifying content that is confusing by the use of Muddiest Point during the 
session enhances my comprehension of the content/materials. (SKIP TO 12) 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
Comments: 
 
 
12. When the presenter incorporates an active engagement strategy in lecture 
sessions, it contributes to my engagement in the overall classroom experience. 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
Comments: 
 
 
13. For the engagement option selected in question 2 (photo selection), the active 
engagement strategy implemented during this session influenced my perception of 
engagement. 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
 Comments: 
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14. What other types of classroom experiences would increase your level of 
engagement? 
Comments: 
 
15. When faculty provide active engagement strategies during a session, it enables a 
higher level of understanding the content and materials.  
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
 Comments: 
16. When faculty provide active engagement strategies during a session, it enables 
an improvement in comprehension of materials and assessment scores. 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
 Comments: 
 
17. When students (raise their hand to) ask the faculty questions during session, it 
enhances my understanding/comprehension of the material? 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
Comments: 
 
 
18. Do you have suggestions for what would better contribute to your learning 
experience? If so, please explain. 
 
General Questions (Optional) 
19. What other active engagement strategies do you recommend in place of 
traditional lecturing?  
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20. Can you provide examples of learning experiences that you felt were highly 
engaging? 
 
 
 
21. Attendance at non-mandatory sessions would increase if students knew active 
engagement strategies would be used. 
Disagree Somewhat 
disagree 
Neutral Agree Strongly 
agree 
(1) (2) (3) (4) (5) 
 Comments: 
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Comments 
 
 You Tube was a good guide.  
 Keep reminding and inviting us to participate.  
 I did not use Poll Anywhere because I was a little unsure of how to use it and 
didn't feel I had enough time to incorporate it. Perhaps a development session 
or a webinar that faculty to stream later would be helpful.  
 Offer help with the technology and refer them to other faculty (such as 
myself) who have used one or more strategies with encouraging results.  
 Engagement by block directors and colleagues to educate faculty on the ease 
of incorporation. 
 Poll Everywhere seemed to focus students on questions at hand. 
 This was pretty easy, and did improve the lecture. 
 I wish I had tried muddiest point and Poll Everywhere earlier! I can see many 
potential applications to my lectures. 
 Using the muddiest point allowed the students to point out gaps in my lecture 
material. I had no idea they existed. 
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Student comments for:  
Q2: The lecture was easy to follow and entertaining 
Q4: Pause Procedure Comments: 
 Engaging with classmates/material helped get some concepts down 
 Delay in lecture did not outweigh engagement (Note: there was a technical delay 
that had nothing to do with instructor or strategy) 
 Students more willing to ask questions and clarify 
 Allowed peer to peer discussion 
 The pause allows a time for me to do a midway mental summary and ask any 
questions before moving forward 
Q5: Pause Procedure to ask questions. Comments: 
 I think it’s great for us to collect our thoughts but regardless of PP we would ask 
questions anyway 
 It serves as a break, a time to gather thoughts and it provides additional learning 
because multiple people ask questions that otherwise would probably not have 
been asked 
Q8: Think-Pair-Share (TPS) Comments: 
 Very effective, helped me understand material better 
 It allows for application of materials as it is being learned 
Q9: Think-Pair-Share (TPS) Comments: 
 Applying info to something relevant to our education 
 I was able to ask my partner to clarify a specific point 
Q10: Muddiest Point Comments:  
 The MP seemed to be an afterthought and it wasn't clear how the point would be 
clarified 
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 Only if I have a question - but I didn't 
 I think MP is beneficial to future lectures but doesn't affect engagement during 
the lecture 
 Knowing that there is a muddiest point makes me focus during the lecture to 
figure out what I don't understand 
 Not during but it is a great way to ask questions after the lecture 
 It is helpful to have time after the lecture to comment on the most confusing parts 
 Did not change classroom experience 
Q11: Muddiest Point Comprehension Comments: 
 Only helpful on getting answers, which is days later 
Q12: When the presenter incorporates an active engagement strategy in lecture sessions, 
it contributes to my engagement in the overall classroom experience. Comments: 
 Depends on closing/summarizing strategy 
 Muddiest point less so 
 Depends on the strategy 
 I really like how the pause gave me a chance to review the material just covered 
for a few minutes and make sure I understood it before moving onto the second 
half of the lecture. This was truly great! 
 Allows for comprehension aid with peer questions 
 I think it depends on the strategy - some are better than others 
Q13: For the engagement option selected in Q2 (photo selection), the active engagement 
strategy implemented during the session influenced my perception of engagement. 
Comments: 
 It didn't really influence it 
 Depends on the strategy and presentation style 
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 My previewing of the content plus the pause technique assisted in my 
engagement perception 
 I was engaged during pause but not during lecture 
 Did not augment med-lecture participation and engagement 
 I felt it helped to regroup my though but during lecture it was difficult to be 
engaged 
 It helps to assess myself during lecture 
Q14: What other types of classroom experiences would increase your level of 
engagement? Comments:  
 Use of interaction/engagement 
 More discussion 
 Polling/Quizzing x6 
 Small group discussion x2 
 Video examples 
 More time to think of question answers 
 The candy helped 
 Thought questions x2 
 Stop and pause is my favorite engagement 
 Any kind of discussion x2 
 Example exam questions 
 Student discussion 
 Questions built into materials 
 Poll Everywhere, videos 
 Pause procedure with discussion 
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 Assessment questions at the pause points 
 Discussion questions 
 Questions and comprehension 
 More of any active engagement strategies listed 
 Polls are interesting too 
 Posing a question and having students discuss amongst themselves 
 If a lecture starts off with a relevant or interesting group discussion, I feel I'd be 
more engaged throughout the rest of it 
 Classroom case discussions 
 I think active engagement strategies assist with recall and indicate importance 
 Group work and discussion 
 Case based questions 
 Poll EV, case presentations 
 Any active learning, focused well organized lectures 
 Any active learning strategies, quizzes, discussion 
Q15: When faculty provide active engagement strategies during a session, it enables a 
higher level of understanding the content and materials. Comments: 
 Could have been better moderated 
 For me, active engagement helps with my recall of explanations 
 Depends on strategy 
 Depends on the difficulty level of question 
Q16: When faculty provide active engagement strategies during a session, it enables an 
improvement in comprehension of materials and assessment scores. Comments: 
 No during 
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 Depends - it actually requires participation 
Q17: When students (raise their hand to) ask the faculty questions during session, it 
enhances my understanding/comprehension of the material? Comments: 
 Some questions are helpful, others are not 
 Occasionally I find questions distracting 
 Quiet answers are not helpful for full class learning 
 I either find myself trying to answer in my head before the lecturer does or I am 
surprised that I have the same question 
 I get anxious about my understanding when other students ask questions 
Q18: Do you have suggestions for what would contribute to your learning experience? If 
so, please explain. Comments: 
 Sample questions for comprehension 
 Maybe more examples/definitions actually provided on the slides 
 A combo of lecture and a portion of the session dedicated to application 
(going through real world examples) 
 The pause method is helpful - suggest having students answer thought 
questions in class 
 Focused questioning and clear response to answers  
 I really benefit when lecturers ask exam style questions through anonymous 
polls 
 More time during the pause to discuss 
 Give more opportunities for students to practice difficult concepts 
 Any of the active engagement strategies x2 
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 I would prefer that lecturers spend less time reading the Los out loud in class 
(since we can read those on our own) and spend an extra 1-2 minutes on 
lecture material 
 Following slides helps 
 I like when lecturers incorporate questions throughout the lecture 
 More active learning, with paused strategies 
 Clinical application examples 
 More stop and pause and case discussion style lectures 
 More active learning where we are constantly being quizzed 
 More of any active learning x2 
 Case discussions 
 More videos to show mechanisms 
 I would have liked more questions and answer type lecture 
 Videos of concepts being taught 
 Incorporate questions 
 Getting learning materials further in advance for previews and suggested 
reading materials 
 Any engagement strategies 
 When teachers provide cases, ask students questions, engages audience or 
have students read certain components on slide 
 More in depth questions vs superficial details helps with learning 
 Just to implement case studies as well as Poll EV 
 Discussion questions in class 
 Poll questions 
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 To better comprehend the info, I would a few multiple choice questions or 
case studies 
Q19: What other active engagement strategies do you recommend in place of traditional 
lecturing? 
 Sample questions for comprehension 
 Reverse (Flipped) classroom, facilitated learning 
 Small group discussions 
 Feedback during lecture and pausing for questions 
 Posing questions to the class to discuss and then share their thoughts 
 Team based learning and labs allow students to visualize and interact with 
content 
 I like group work 
 Small group 
 Pause procedure has been the best I've seen 
 Small group discussions 
 Answering muddiest point in class 
 Group discussions during lecture facilitated by instructor 
 Any of the list in question 3 
 Pause procedure with discussion 
 Ask your neighbor a question 
 Asking poll questions in class 
 More time working through example problems 
 Dialogues between professor/educator and students 
 Any suggested on question #3 
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 Applying content to real world examples 
 Case discussion with clinical patient scenarios/vignettes 
 Classroom discussion and group work 
 Videos help with visualizing the material so it is easier to apply 
 Incorporating discussion 
 Poll is nice 
 Case based learning / interactive discussions / group studying between 
students 
 Pause procedure, discussion 
 Clinical Cases 
 Group discussions 
 Asking multiple choice questions within lecture 
 None - I think we have a good balance 
 Discussion 
 Poll Everywhere is fun, fast and informative.  
 Small group discussions 
 Case base instruments, team based learning, pause and group discussions 
 I like CBI 
 Videos, case presentations w/ Poll EV 
 Anything with more discussion 
 Polls 
 Pause procedure, TPS, anything with discussion 
 Questions within slides, answers as a class 
 In addition, involving audience by Poll Everywhere 
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Q20: Can you provide examples of learning experiences that you felt were highly 
engaging?  
 Case Based Instruction (CBI) 
 Not sure - good, clear lecture helped 
 Courses based around discussing concepts and applying them to problems 
and questions 
 Talking to a partner 
 Discussion in small groups 
 I had a professor that tried to relate every big concept to something in real 
life - it’s always helpful to make these connections while learning material 
 Similar styles to today, pausing during lecture to discuss thought questions 
 I felt very engaged with the pause procedure activity 
 Pause procedure for discussion 
 Videos 
 Smaller lectures 
 I find it engaging when lecturers incorporate and application and engage the 
audience with questions. I also appreciate the use of videos in lecture 
 Pause procedure with discussion or Poll Everywhere questions 
 Layering lectures with example questions 
 The stop and pause mechanism used by a professor during MBLD 
 The HIV case study presentation: learning one concept, then directly 
applying in case study with questions 
 The class session with Dr. XXX where students were asked to work in groups 
 Dr. XXX uses a lot of visuals so we can see what we are learning to help with 
application 
119 
 Pause 
 Small group 
 Discussions are really useful 
 Clinical examples and treatments 
 Case based HIV lecture 
 Anything with discussion 
 Q's in the lecture slides / clinical cases 
 Multiple choice questions that we go over in class and we cross out the 
wrong answers together, explaining why 
 The case study - lecture - multiple choice integrated lecture 
 CBI's 
 Pause procedure with discussion 
 Poll Everywhere must be multiple choice, not free response 
 The HIV Case base and plycobacterium lectures that included cases and 
engaged students 
 Pause procedure with discussion 
 Taking a minute to talk to others about a question (Pause) 
 Lectures with pauses for discussion questions 
 Poll questions 
 The lecture - case study and multiple choice presentation  
Q21: Attendance at non-mandatory sessions would increase if students knew active 
engagement strategies would be used. Comments: 
 Depends on efficiency/timeliness of helpfulness 
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 I think some students learn better by watching lectures from home regardless 
of learning strategies implemented in class 
 I think content, lecturer, have larger impact 
 If they can get the activity from Panapto, it probably won't change 
 More students show up when they know the lecturer will include something 
in lecture that you can't experience via Panapto.  
 They could be actively learning it through Panapto 
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Cross Cohort: Exam Item Data 
Strategy  Blooms Version Cohort Difficulty Disc Index Point Biserial 
ARS 1 2  2 2017 0.81 0.13 0.17 
ARS 1 2 2 2018 0.85 0.18 0.21 
ARS 1 2 2 2020 0.92 0.14 0.30 
ARS 2 N/A N/A 2017 N/A N/A N/A 
ARS 2 1 2 2018 0.91 0.23 0.38 
ARS 2 2 2 2020 0.88 0.28 0.47 
ARS 3 N/A N/A 2017 N/A N/A N/A 
ARS 3 1 3 2018 0.90 0.19 0.32 
ARS 3 2 4 2020 0.82 0.04 0.14 
Combo (TPS and MP) 2  1 2017 0.91 0.07 0.1 
Combo (TPS and MP) 2 1 2018 0.93 0.1 0.16 
Combo (TPS and MP) 2 2 2020 0.96 0.1 0.17 
Combo (PP and ARS) 2 1 2017 0.89 0.19 0.22 
Combo (PP and ARS) 2 3 2018 0.86 0.2 0.22 
Combo (PP and ARS) 2 3 2020 0.88 0.14 0.24 
MP 1 3 2 2017 0.86 0.27 0.29 
MP 1 3 2 2018 0.8 0.23 0.14 
MP 1 3 2 2020 0.85 0.35 0.38 
PP 1 1 2 2017 0.90 0.24 0.24 
PP 1 2 3 2018 0.95 0.05 0.05 
PP 1 2 4 2020 0.98 0.03 0.04 
PP 2 2  1 2017 1.00 0.00 0.00 
PP 2 2 2 2018 0.45 0.43 0.36 
PP 2 2 2 2020 0.52 0.31 0.29 
PP 3 3 6 2017 0.94 0.11 0.25 
PP 3 3 6 2018 0.91 0.14 0.29 
PP 3 3 6 2020 0.96 0.03 0.03 
PP 4 3   7 2017 0.9 0.15 0.22 
PP 4 3  7 2018 0.94 0.18 0.2 
PP 4 3  7 2020 0.90 0.12 0.21 
PP 5 3  6 2017 0.72 0.37 0.28 
PP 5 3 7 2018 0.79 0.27 0.32 
PP 5 3 13 2020 0.68 0.33 0.31 
None 1 N/A N/A 2017 N/A N/A N/A 
None 1 2 1 2018 0.76 0.24 0.32 
None 1 2 2 2020 0.63 0.37 0.36 
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Strategy  Blooms Version Cohort Difficulty Disc Index Point Biserial 
None 2 2 2 2017 0.54 0.27 0.1 
None 2 2 3 2018 0.57 0.2 0.21 
None 2 2 4 2020 0.73 0.22 0.18 
None 3 2 2 2017 0.85 0.24 0.17 
None 3 N/A N/A 2018 N/A N/A N/A 
None 3 2 3 2020 0.89 0.04 0.06 
None 4 N/A N/A 2017 N/A N/A N/A 
None 4 3  3 2018 0.88 0.02 -0.01 
None 4 3  4 2020 0.85 0.26 0.35 
None 5 N/A N/A 2017 N/A N/A N/A 
None 5 2 4 2018 0.80 -0.1 0.05 
None 5 2 6 2020 0.94 0.07 0.09 
None 6 1 4 2017 0.45 0.15 0.03 
None 6 N/A N/A 2018 N/A N/A N/A 
None 6 2 8   2020 0.71 0.36 0.38 
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APPENDIX J 
 
QUANTITATIVE RESPONSES FROM STUDENT SURVEY  
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Quantitative Responses From Student Survey 
Question Mean Median 
Standard 
Deviation 
Response 
(n) 
Q2: Based on the images below, please select an image that 
reflects your engagement in this session. 
3.39 4.0 1.07 94 
Q3: Active engagement strategy utilized in the session. N/A N/A N/A 94 
Q4: Incorporating the Pause Procedure active engagement 
strategy contributes to my participation in the session. 
4.34 4.5 0.73 28 
Q5: Incorporating the Pause Procedure active engagement 
strategy, so students can ask questions to the instructor 
during the session, enhances a higher level of learning and 
materials comprehension. 
4.44 5.0 0.62 28 
Q6: When Poll Everywhere is made available (so students 
can ask questions to the instructor during the lecture) it 
contributes to my participation in the session. 
4.5 4.5 0.50 25 
Q7: When using Poll Everywhere (so students can ask 
questions to the instructor during the session) enhances my 
comprehension of the content/materials.  
4.1 4.0 1.03 25 
Q8: When Think-Pair-Share (small group discussion) is used 
as an active engagement strategy it contributes to my 
participation in the session (TPS).  
4.42 4.5 0.62 15 
Q9: When Think-Pair-Share (small group discussion) is used 
as an active engagement strategy during the session it 
enhances my comprehension of the content/materials.  
4.15 4.0 0.86 15 
Q10: When Muddiest Point is used as an active engagement 
strategy during the session (to clarify confusing content) it 
contributes to my participation in the session.  
3.04 3.00 0.92 23 
Q11: Identifying content that is confusing by the use of 
Muddiest Point during the session enhances my 
comprehension of the content/materials.   
3.57 4.00 1.05 23 
Q12: When the presenter incorporates an active engagement 
strategy in lecture sessions, it contributes to my engagement 
in the overall classroom experience. 
4.25 4.00 0.55 89 
Q13: For the engagement option selected in question 2 
(photo selection), the active engagement strategy 
implemented during this session influenced my perception of 
engagement.  
3.61 4.00 0.92 71 
Q15: When faculty provide active engagement strategies 
during a session, it enables a higher level of understanding 
the content and materials.  
4.35 4.00 0.75 88 
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Question Mean Median Standard 
Deviation 
Response 
(n) 
Q16: When faculty provide active engagement strategies 
during a session, it enables an improvement in 
comprehension of materials and assessment scores.  
4.27 4.00 0.8 90 
Q17: When students (raise their hand to) ask the faculty 
questions during session, it enhances my 
understanding/comprehension of the material.  
3.86 4.00 0.76 91 
Q21: Attendance at non-mandatory sessions would increase 
if students knew active engagement strategies would be used. 
3.44 4.00 0.80 67 
 
